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RACTIONATION PROBLEMS ? 


here’s help for you... 


Ts tireless servant in your laboratory will automatically 
collect any number (up to 200) of rigidly controlled samples 
of predetermined fluid volumes. Each collected sample may 
comprise any number of drops from one to four hundred. As 
each separate sampling is completed, the carriage automat- 
ically advances to repeat identical collections consecutively 
until the whole fractionation has been made. 

All you have to do is to set it up for the conditions of the 
chosen experiment, short or long, and then leave it alone. 
The machine will plod along without attention hour after hour, 
all day (and night) long. When the job's done, it will shut 
itself off, 

The Technicon Fraction Collector has been thoroughly 
tested in actual laboratory installations, where it has proven 
invaluable to busy research staffs. We shall be happy to send 
you details. 


Ref. Chromatography of Amino Acids on Starch Columns— 
W. H. Stein and S. Moore, Jrnl. Biol. Chem. 176, 337, (1948) 


4 saves time and labor 


relieves laboratory staff of the fretful and time- 
consuming chore of fraction-cutting: releases workers 
for other duties. 


4 triples work output 


you can run it twenty-four hours a day, continuously, 
to triple fractionation output as compared with an 8 
hour laboratory day. 


4 gives greater resolution 


by collecting a large number of small fractions, 
rather than a few gross ones, you'll get more data 
from a given fractionation, e.g. a chromatogram, or 
a fractional distillation. 


because the possibility of human error is automati- 
cally ruled out. Now fraction-collection becomes a 
straightforward mechanical procedure. 


autometic 


fraction 
collector 


TECHNICON CHROMATOGRAPHY CORF. 
215 East 149th <7 
New York 51, N.Y. 
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A new book on minor psychiatric problems, writ- 
ten by a non-psychiatrist for non-psychiatrists 


ALVAREZ on the NEUROSES 


This is a very unusual book. 


It is the work of Dr. Walter C. Alvarez, the widely-known internist, and presents 
his experience in successfully handling thousands and thousands of emotional 
disorders and neuroses in the forty-five years of his practice (including his long 
service at the Mayo Clinic). 


Physician and layman alike will find here an approach that is unique in the field. 
Reading the book is like sitting down and having a conversation with the author : 
he writes just as though he were speaking to you—informally, in everyday lan- 
guage, and with an acute insight into what is wrong with these people and what 
can be done to help them. 


There is highly interesting advice on how to recognize the neurotic person by his 
appearance and demeanor; how to pick out significant points from his case his- 
tory ; how to determine the real cause of various aches and pains; how to disregard 
physical and laboratory findings that have nothing to do with the case; ete. 


Treatment is very carefully considered, with chapters on: The Tactful Handling 
of the Nervous Patient; the Art of Convincing a Patient That His Troubles Are 
of Nervous Origin; What Can the Patient Do to Help Himself; and Help a 
Non-Psychiatrist Can Give a Nervous Patient. 


By WALTER C. ALVAREZ, M.D., Emeritus Professor of Medicine, Mayo Foundation; Emeritus Senior 
Consultant in Medicine, Mayo Clinic. 667 pages, 6” x94”. $10.00. 


W.B. SAUNDERS COMPANY __W. Washington Square, Phila. 5 


Send me ALVAREZ on the NEUROSES—$10.00 
0 Bill me (0 Charge my account 
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Capacity Sensitivity 
1610 g. 0.1g esta 

. Und 
with PAN all three beams |}: 
and all exposed parts of stainless steel, a ae 
including every tiny screw, rivet or nut aM 
PRACTICALLY NON-CORRODIBLE BY LABORATORY FUMES 
and all these exclusive features— vo 
@ COBALITE Knife-Edges @ AGATE Bearings $] & fore 
@ Patented One-Piece Beam Construction @ Extra Weights Nested in Base WITH exch 
@ 3 Scales Easily Read at Eye-Level @ Beam Arrest for Faster Weighing | ~wo EXTRA It w 
@ Stainless Steel Pan with Retaining Rim @ Silver-Gray Hammerloid Finish WEIGHTS rules 


Write for information on any item listed below. 


ANALYTICAL BALANCES AN WEIGHTS—HEAVY DUTY BALANCES— 
SPRING BALANCES—JOLLY BALANCES—BALANCES ACCESSORIES— 
HIGH VACUUM PUMPS—ELECTRICAL METERS. 


M. WELCH SCIENTIFIC COMPANY 


Established 1880. 
“1515 SEDGWICK STREET, DEPT. E CHICAGO 10, ILLINOIS, USA. 


“ Manutacturers of Scientific Instruments ‘and Laboratory Apparatus 
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Science and the State 
Department 


HE report Science and Foreign Relations, pre- 
7 oe by Lloyd V. Berkner, special consultant to 
the Secretary, examined the twofold question of how 
the department could aid in the progress of science 
and reflect the effects and potentialities of this prog- 
ress in the conduct of its foreign relations. The report 
also made certain recommendations to enable the de- 
partment effectively to meet its responsibilities in the 
seientifie aspects of foreign relations. They included 
proposals (a) for establishment in the department of 
an Office of Science Adviser, to be primarily respon- 
sible for advising on the science aspects of U. 8S. for- 
eign policy and programs; and (b) for establishment 
in important diplomatic missions of science attaché 
posts to aid the office in carrying out its responsi- 
bilities. 

The Office of the Science Adviser was formally 
established February 6 under the direction of the 
Under Secretary of State. A beginning has thus been 
made for setting up a mechanism which, in coopera- 
tion with the National Research Council, can bring 
American scientists into closer relation with govern- 
ment and, at the same time, be helpful in the prog- 
ress of science. The office will be guided by the prin- 
ciple of an optimum international flow of scientific 
information and exchange of scientific persons, con- 
sistent with considerations of national security. 

The office will heed the report’s proposal of “a 
foreign policy that will permit the fullest possible 
exchange of unclassified scientific and technical data.” 
It will be “scrupulous in adhering to the established 
rules and standards of national security,” but at the 
same time “be constantly on its guard against the 
abuse of these rules and standards.” 

The office is mindful of the report’s observation that 
interchange of scientists constitutes “a means for ac- 
celerating scientific creative thinking,” and will at- 
tempt to carry out the recommendation that “the De- 
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partment ... lend strong support to recognized inter- 
national professional scientific organizations and meet- 
ings through a positive program directed toward ade- 
quate support of United States delegates to such meet- 
ings.” On the matter of bringing into this country 
foreign scientists for temporary professional visits, the 
office will urge the department to “weigh the potential 
contribution to United States scientific progress and to 
international understanding represented by such visits 
against the potential hazard to this country of ad- 
mitting such scientists.” 

American scientists can help the Office of the Sei- 
ence Adviser perform its responsibilities in several 
ways. Suggestions or proposals on science and foreign 
policy will be weleomed. Constructive contributions for 
a more effective international understanding through 
science will be most helpful. Background and other 
available details will help bring satisfactory results 
when scientists direct attention of the office to par- 
ticular problems of international exchange of scientific 
information or persons. 

Preparation for international travel connected with 
scientific lecture tours, symposia, international organ- 
ization meetings, ete., is important and requires co- 
ordination of publie and private endeavors for plans 
to work out smoothly. Accordingly, the office will be 
more effective in facilitating travel and other arrange- 
ments for these purposes if scientists will furnish it 
or NRC in advance with the fullest information at 
hand about their plans. 

Science attachés can be especially helpful to Amer- 
ican scientists in foreign countries in facilitating their 
arrangements. To help ensure effective assistance from 
our science attachés, scientists planning travel abroad 
are urged to notify the office or the NRC of their 
travel plans. 

Cooperation between American scientists and the 
Office of the Science Adviser is basic to the suecess of 
the science program. 

J. B. Koeprut 
Office of the Science Adviser 
Department of State 
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11 


BECKMAN PHOTOELECTRIC 


QUARTZ SPECTROPHOTOMETER 


AVAILABLE FOR IMMEDIATE SHIPMENT FROM OUR STOCK 


9101-A2. 


QUARTZ SPECTROPHOTOMETER, Beckman Photoelectric. A self-contained unit 
with which a wide variety of research and control work can be conducted with convenience, 
speed and precision. Consisting of quartz monochromator with light source, holder for 
absorption cells, twin phototubes and built-in electronic meter for translating phototube 
currents into direct readings of percentage transmission and density. See Cary and Beck- 
man, Journal of the Optical Society of America, Vol. 31, No. 11, (Nov., 1941), p. 682. 


Wavelength scale approx. 100 cm long, readable and reproducible to 0.1 mmu in the ultraviolet and 
to 1.0 mmu.in the infrared, with scale accuracy of 1 mmu. Built-in potentiometer and electronic amplifier 
makes possible direct readings in percentage transmission and density. Switch position “0.1” provides 
a ten-fold expansion of the transmission scale for more accurate readings on solutions below 10% trans- 
mission. 


The new model No. 2400 is provided with a liquid-cooled, cast metal lamp housing which takes 
tungsten, hydrogen and mercury lamps mounted on self-aligning, interchangeable backplates. In addi- 
tion, a resistor box assembly (not shown in illustration), with three-position switch, is attached to the 
phototube compartment for rapid and convenient selection of proper phototube load resistor to regulate 
the sensitivity for alternate use in transmission and flame photometry. 


9101-A2. Quartz Raptioeaiegumsten, Beckman Photoelectric, Model DU, (No. 2400), range 320 to 1000 mmu, as above de- 
scribed, with 6-volt tungsten lamp in liquid-cooled lamp housing with interchangeable backplate, one each 
ultraviolet-sensitive and caesium-oxide phototubes, resistor box assembly, matched set of four square fused Corex 
glass absorption cells for 10 mm liquid depth and 4-place holder. With dry cells for operating the meter but 
without 6-volt storage battery for operating the tungsten lamp and electronic tubes ...............- 1 00 


9101-B2. Ditto, Model DUV, range 220 to 1000 mmu, identical with above but with the addition of ultraviolet accessories 
consisting of one pair of matched fused silica —— cells for 10 mm liquid depth, hydrogen dischar, 
lamp on interchangeable backplate, and power supply unit, 115 volts, 50/60 cycles, a.c, .......... 1,500.00 


More detailed information regarding above, and also Flame Photometer, Diffuse Reflec- 


tance and Fluorescence Attachments, and Test Tube Carrier Assembly, sent upon request. , 
We maintain a qualified technological staff for consultation, repair and service in connection 
with above and similar instr ts sold by us. 


ARTHUR H. THOMAS COMPANY 


RETAIL—WHOLESALE—EXPORT 


LABORATORY APPARATUS AND REAGENTS 


WEST WASHINGTON SQUARE PHILADELPHIA 5, PA., U.S. A. 
Cable Address, “BALANCE,” Philadelphia 
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Basic Organic Chemistry 


by J. Rae Schwenck and Raymond M. Martin 


SACRAMENTO JUNIOR COLLEGE 


content—This new text correlates the principles of organic chemistry 
with those of general chemistry through the electronic structure approach. 


in 20 short chapters—tThe subject is introduced at once by a study of 
carbon. Material from that point on is developed in a very logical manner 
-—each functional group is discussed under the headings 


for @ | semester course of naming, structure, preparation, reactions, and special 


compounds. 


special features—Each chapter contains a prologue, questions, and 
classroom-proved charts as visual summaries of preparations and reac- 
tions. The I.U.C. system of nomenclature is used throughout for clarity 
of presentation. 


unusual importance—The section on organic chemistry and its rela- 
tion to modern warfare and to civilian welfare in war and peace is an 
important feature in this new text. 


Two N ew 323 Pages—45 Illustrations—$4.50 


Texts! Textbook of Organic Chemistry 
NEW 3rd Edition 
by E. Wertheim 


UNIVERSITY OF ARKANSAS 


content—New 3rd Edition includes the electronic approach and places 
double bonds throughout. New material, references, and teaching aids 
bring it completely up-to-date. 


for a semester course new reactions—chloromethylation, Clemmensen reac- 


tion, Reformatsky reaction 


new processes—Fischer-Tropsch Process, continuous soap making, the 
German Prussic acid process, Telomerization, cold rubber 


new compounds—invert soaps, osotriazoles, 2,4-D, antihistaminics, 
filterable viruses, antibiotics 


new theoretical material—on bond energies, bond distances, inductive 
effect, electronegativity, electronic mechanism of reactions 


958 Pages—105 Illustrations—$5.00 


IN CANADA— 


105 BOND STREET, TORONTO 2 


The Blakiston Company, 1012 Walnut Street, Philadelphia 5, Pa. 
Please send me the following: -_ | 
(1 Schwenck & Martin’s “Basic Organic 
Chemistry”— (0) personal use This 
©) Wertheim’s “Textbook of Organic Chemistry” 
4 Ed § teacher's examination plan Handy 
—Srd Ed. personal use Coupon 
Company | 
Reserve 
pt. choo 
1012 Walnut Street 1 Your 
Philadelphia 5, Pa. Address ! Copies 
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Polaroid now offers a polar- 
izer for the near infrared 
region that promises to be as 
useful there as earlier Polaroid 
polarizers have proved to be 
in the visible region of the 
spectrum. 

The new Polaroid HR filters 
are efficient, stable, linear pol- 
arizers for the entire spectral 
region from about 0.8 micron 
(where visual Polaroid polar- 
izers begin to become in- 
efficient) to 2.5 microns. This 
wavelength band includes the 
output peaks of cesium vapor 
lamps at .85 and .89 microns, 
covers the useful response range 
of commercial lead sulfide 
photocells, blankets the sensi- 
tivity range of infrared photo- 
graphic emulsions, and includes 


a region of interest in absorp- 
tion spectroscopy. 


As indicated in the curves, 
Polaroid HR filters are efficient 
polarizers over most of their 
range. They transmit only one 
or two percent of brownish-red 
visible light, which may be ex- 
cluded by the addition of a 
Polaroid Type XRX infrared- 
transmitting, non-polarizing 
filter. 


' Specimen filters two inches in 
diameter or two inches square, 
laminated in glass or in plastic, 
are available at $25 per pair. 
We invite your correspondence 
regarding this new product and 
its applications. Write Polaroid 
Corp., Dept. SC 51, Cambridge 
39, Mass., U. S. A. 


NEW POLARIZER FOR THE NEAR INFRARED 


POLAROID HR POLARIZERS 
(IN GLASS) 


® 


J 


Lo 2.0 30 


(MICRONS) 


(A) Single filter 
(B) Two filters, polarizing axes parallel 
(C) Two filters, polarizing axes crossed 


@) POLAROID 


Electronically Regulated 


FILAMATIC 


Automatic Pipette 
and Vial Filling Machine 


with these exclusive features: 


@ Electronic Control—Main- 
constant motor 
torque at all speeds, 


@ Wide Filling Range—.025 
cc. to 50 without 
costly attachments. 


tains 


NUCLEOPROTEINS 


Adenosine Triphosphate H 
Adenine 


Adenine Sulfate 
Adenylic Acid 


and 


DERIVATIVES 


ypoxanthine 
Inostine 


Iron Nucleate 
Maganese Nucleate 
6 Methyi Uracil 
Nucleic Acid (Ribose 
Nucleic Acid) 
Protamine Nucleate 


eliveries per minute. 


-Duty, 1/30 HP. 


Gearmotor. 


@ Vernier Adjustment of 
Delivery Volume. 

@ Average Accuracy + 12%. 

Filling Unit— 


nstantly removable 
cleaning or sterilizing. 


10 TIMES FASTER THAN HAND PIPETTING. 
Dispense chemical and serological reagents, ser- 
ums, antigens, anti-toxins, biologicals, etc. at pro- 
duction line speeds. Widely used for filling vials 
and ampules. Ask for bulletin S-E. 


NATIONAL INSTRUMENT CO. 


5005 QUEENSBURY AVE. ®@ 


BALTIMORE 15, MD. 


Cytidylic Acid 

Cytosine 

Desoxyribonucleic Acid 

Fructose-6-Phosphate 

( 

Glucose-1-Phosphate 
(Potassium) 

jlutathione 

juanine 

juanine Hydrochloride 

yuanosine 

suanylic Acid 

Hexase Diphosphate 


Phosphoglyceric Acid 
d Ribose 


Sodium Nucleate 
Sodium Desoxyribonucleate 


Uridylic Acid 
Uramil 
Xanthine 
Xanthosine 


Write for Revised Catalogue S#901 Listing 
a Complete Selection of Nearly 500 
Important Biochemicals 


NUTRITIONAL BIOCHEMICALS CORP. 


21010 Miles Avenue * Cleveland 28, Ohio 
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AA sharp, 
bright image 
at 


ALL powers! 


ORTHOLUX 


The Outstanding 


Research Microscope by Seit= 


Featuring a built-in illumination system for transmitted light or 
incident light as well as the new Berek double diaphragm condenser, 
the ORTHOLUX provides brilliant, even illumination of the entire 


field of view...from the lowest power objectives to the highest power 
immersion objectives. 


Unequaled in precision and quality, the ORTHOLUX gives you 


a better binocular and monocular observation in transmitted or inci- 
dent light. A full range of accessories is available to equip it for 
dark-ground microscopy, photo-micrography, and the drawing or 
demonstration of microscopic specimens. 
For a demonstration and full particulars on the many outstanding 

sting features of the ORTHOLUX, see your Leitz Dealer. 

Write today for Catalog Micro-102SC 
RP. E. LEITZ, Inc., 304 Hudson Street, New York 13, N. Y. . 
» LEITZ MICROSCOPES © SCIENTIFIC INSTRUMENTS + LEICA CAMERAS AND ACCESSORIES 
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with HANDLE 


Here is a new feature—one which many have asked for—to help 
make your work easier and safer—a 3000 ml. “Pyrex” Brand 
beaker with a sturdy glass handle. Because you can grip it firmly, the 
danger of dropping a beaker filled with hot liquid is eliminated. The 
glass handle is attached with a stainless steel band which also acts as a 
protective collar. Handles and bands may be used interchangeably and 
are easily removed. 


2419—BEAKER WITH HANDLE, COMPLETE 


FOR PROMPT Capacity Quantity Net Price Net Price 

DELIVERY, ML Per Pkg. Each Per Pkg. 

ORDER TODAY! 3000 10 $3.75 $33.75 
BEAKER ONLY 

3000 10 $2.65 $23.85 


STANDARD SCIENTIFIC SUPPLY CORP. 
34 West 4th Street New York 12, N. Y. 


Recent Publications 
CARNEGIE INSTITUTION OF WASHINGTON 


1530 P Street, Northwest 
Washington 5, D. C. 


MAGNIFIER 


Folding, Doublet, 10x 


Publ. 
No. 
587 Barth, Tom. F. W. Volcanic Geology, Hot Springs, 7 
and Geysers of Iceland. 1950. Quarto, xi + 174 pp., 2 
31 pls., 68 figs. Paper, $5.00; cloth, $5.50. } 
590 Axelrod, Daniel I. Studies in Late Tertiary Paleo- |B 7 
botany. (Contributions to Paleontology.) 1950. 
Octavo, iii +323 pp., 19 pls., 4 figs. Paper, $2.75; 1 
cloth $3.25. 
Six papers on Pliocene floras of California 
ERE is an opportunity to procure a quality instru- and a discussion of “Evolution of Desert I 
ment at exceedingly low cost. Manufactured by Vegetation in Western North America.” ? 
expert optical technicians. 503 Proskouriakoff, Tatiana. A Study of Classic i 
OUBLE-CONVEX lenses, carefully mounted in alumi- 
> Paper, $5.75; cloth, $6.25. 
num housing, giving undistorted maximum field, very § 
light in weight. Excellent magnifier for laboratory and Year Book 49. July 1, 1949-June 30, 1950. Reports on 8 
field work. current research from all the oe of “ I 
Institution. 1950. Octavo, xxxvi+ 14+ pp. 
No, 1874 MAGNIFIER, 10X ........... 4.00 pls., 12 figs. Paper, $1.00; cloth $1.50. ‘ c 


10% discount in lots of 5 or more 


EST. 1919 
NEW YORK SCIENTIFIC SUPPLY CO. 


General Supplies for Chemistry and Biology 
28 West 30th Street New York 1, N. Y. 


A complete catalogue, or subject lists in archaeology 
and anthropology; astronomy and astrophysics; 
botany, ecology, and climatology; chemistry and 
physics; embryology; genetics; geology and geo- 
physics; history, economics, and history of science; 
literature; mathematics; medicine; nutrition; paleon- 
tology ; and zoology will be sent upon request. Orders 
may be placed direct or through regular dealers. 
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YOUR CHANCE TO SAVE REAL MONEY! 


MAKE A MICROSCOPE—cGet wonderful results. Own an in- 
strument worth many times the cost to you. Simply convert 
a U. 8. Govt. Riflescope (Govt. cost over $65.00). It’s easy! 
We show you how. No machining required. Get up to 40 
Power. Scope we furnish is used but good condition .. . 
sent complete with extra lenses and direction sheet. 

Stock #959-W $7.90 Postpaid 


oe above project, to simplify and speed up 
work— 


- $1.00 Postpaid 


DON’T MISS THESE 
BINOCULAR BARGAINS 


American Made! Save Real Money! 


An opportunity to own a truly 
fine pair of American-made glasses 
at substantial a over glasses 
of comparable ity. Made by 
Anchor Optical Co., our Binoculars 
are light-weight, dust-proof, mois- 
ture-proof, expertly collimated. 
Designed and built to stay in 
collimation even under rough us- 
age. Optics are low reflection 
coated—precision made for clarity 
and sharp definition. Metal parts 
chemically treated to prevent cor- 
rosion. Anchor Binoculars come 
with sturdy ge ad Case and 
neck stra All lasses factory 
tested an ‘inspected—guaranteed 
for full year against any defects in workmanship or materials. 
Sold with 10 DAY MONEY nace PRIVILEGE. 

Stock #963-W x 30 $75.00 Postpaid 


99.50 Postpaid 
(Be sure to add 20% Fed. Tax on Binoculars) 


SPECIAL! SPECIAL! 
* * 


RONCHI RULINGS 
Plate glass with etched parallel black lines—space between 


Biack Line Grating 
each line is same as thickness of the ruled line itself. Made 
by phetostapaic process. Number of lines per inch ran 
from 65 to 133 as shown below. Normally cost $4.00 to $4.00 
per sq. inch. Used for fine measuring, testing and measuring 
astronomical mirrors, testing microscope objectives, camera 
objectives, and magnifiers, used in pairs to see diffraction 


attern. 
P (Some seconds, with slight scratches.) 


65 65 
2126-W 85 75 | 2134-W 85 15 
2127-W 110 1.00 | 2136-W 110 2.00 
2128- 1.00 | 2137-W 120 2.00 
2129-W 00 | 2138-W 133 2.00 


133 1 
All above sent Postpaid. 


MOUNTED ANASTIGMAT LENS—Free booklet on 
= p~4 to Make Your Own Enlarger.” Speed f ocal 
len prox. 127 mms. Suitable for > 
posit wen = to 34 x 43”. Stock No. 8004-W . $7.50 Postpaid 


NON - ABSORBING BEAM - SPLITTING MIRROR—Latest 
develo pment ! Py ticall y flat to % wave length. Size: 
1-15/16” x 2-15/16"—g” thick. Reflects approximately 50% 
and Mads approximately 50%. No light is absorbed. 
Has a three- layered film which accomplishes non- ——. 
Stock #567-W 08 Postpaid 


8 POWER ELBOW TELESCOPE.—Gov't Cost $200.00! Our 
Price $27.50! Big 2” diameter objective. All lenses Achro- 
matic. Amici prism erects the image. 4 built-in filters— 
clear, amber, neutral and red. Slightly used condition but 
all guaranteed for perfect working order. 


Weight 5 lbs. Stock #943-W .. $27.50 Postpaid 


LOOK AT THIS BARGAIN! 


MOUNTED PROJECTION LENS-—Speed F/19 . . 15 
mm. $22.00 value for $7.50. Low Reflection Coated. Dood on 
8 or 16 mm. Movie Projectors .. . or to make a Desk Viewer 
or Editor ... for 16 mm. Micro-film Reader . . . for Con- 
tour Projector for very small items. 

LENS CLEANING TISSUE— Ist quality, sheet size 11” x 74%”. 
Made to Gov’ a spec. Free of abrasives. High wet strength. 
Steck #721- 500 sheets .......... $1.00 Postpaid 


SLIDE PRosnoren SETS—Consist of all unmounted lenses 
jectors : 


you need to make the following size pro. 


$1200.00 VALUE for $95.00 
SCISSORS TELESCOPE—Gives 100 times greater stereo- 
sco * ower than the unaided eye. Binocular type. B 
fiel view. 12 power. Furnished cy with tri 


moont and case. Used by Army and N 
spottin 


Navy for long distance 
, target observation, etc. Used but good condition. 
"£.0.b. Camden, N. J. (Weight approx. 79 Ibs.). 

-w 


LOOK! LOOK! 
Sheet Polarizing Material— 
= ef Pair of 1” dia. Circles . 
Stock #692-W ...... Pair of 2” dia. Circles 


Complete With 
Tripod and 
Swivel Head 


Tripod and Swivel 
Only long—8%” high 
a tripod. A apted from Army 
telescope and worth many times our price. Excellent for 
clarity and sharpness. Has prism erecting system, achromatic 
objective, Ramsden Bye-Piece, Lenses low reflection coated. 


"$0 MUCH for $O LITTLE! 


SIMPLE LENS KITS!-Kits include plainly written, illustrated 
booklet showing how you can build lots of optical items. 
Use these lenses in experimental optics, building TELE- 
SCOPES, low power Microscopes, etc 


Stock #10-w—80 lenses $10.00 
MOUNTED TELESCOPE EYE-PIECE—Kellner ty 


cellent astronomical and other telescopes. War Sur Tus. 
Government cost about $18.00. Focal length 24 mms. 
Diameter 23 mms. Unusually wide field. 

W $3.25 Postpaid 


PRISMS! PRISMS! PRISMS! 

We have the world’s largest stock, widest variety, at the 
lowest prices. Write for our FREE Catalog W. 
TERRIFIC BARGAIN! BUBBLE SEXTANT 
BRAND NEW and with Automatic Electric Averaging Device 

and Illuminated Averaging Disc for nighttime use. Go 
cost $217. Though brand new, we have re-checked Bubble 


and Collimation and guarantee perfect working order. 
Price includes wooden Carrying Case. Full directions for 
use accompany each shipment. 


BUBBLE SEXTANT—TYPE A-8A. Excellent condition but 
may be slightly used. Each has been carefully checked and 
collimated. Averaging device for use. about 
Case and instruction booklet included. Gov't =< abou! 
Stock #O46-W 
TELESCOPE EYE-PIECE—Consists of 2 
F.L. 28 mm. in a metal mount. 


= for FREE CATALOG W 


Prices. 


IF YOU'RE INTERESTED IN OPTICAL BARGAINS 


We Hove Literally Millions of 
Lenses ond Prisms for Sole ot Ba 


, Stock #5140-W $4.50 Postpaid 


ORDER BY SET OR STOCK NO. 


War Surpia 
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Types of 


SURPLUS OPTICAL BARGAINS 

Stock #4058-W ........ x $8.85 Postpald 
Stock #4039-W ......... 24%” x ......... $8.85 Postpaid 
35¢ Patpd. 
A WONDERFUL BUY! 
AMAZING POCKET-SIZE 

10 POWER 
85.00 Fostpald $14.95 SPOTTING 
SCOPE 
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YOUR BUDGET 
over 

More Teaching 
Instruments 


OW initial cost! Wider range of practical applica- 
tion than any other comparable instruments! 
Sturdy construction for years of hard, daily use! 
These important factors mean more Bausch & Lomb 
advantages for your students . . . within your budget. 


B&l “FL” MICROSCOPE. No other student microscope 
offers so many advantages in teaching proper micro- 
scope technique easily and quickly at low cost. 
Catalog D-185. 


B&L TRIPLE-PURPOSE MICRO-PROJECTOR. (1) Projects 
permanently-mounted specimens. (2) Projects im- 
ages directly onto notebook for accurate tracing or 
drawing. (3) Projects live specimens in liquid. 
Catalog E-20. 

B&L MODEL LRM BALOPTICON PROJECTOR. Projects large, 
clear, brilliant images of conventional or student- 
made slides . . . AND of opaque objects, printed 
material, photographs, large biological specimens. 
Catalog E-11. 


A Bausch & Lomb sales engineer will be glad to 
help you get the most value, the most practical teach- 
ing advantages, out of your budget. No obligation, 
of course. 


WRITE for free demonstrations and for complete 
information. Bausch & Lomb Optical Co., 642-5 
St. Paul St., Rochester 2, N. Y. 


AL \nstruments 
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The Australian National University’ 


Sir Douglas Copland? 
Australian National University, Canberra 


HE AUSTRALIAN NATIONAL UNIVERSITY was 

established by Act of the Commonwealth 

Parliament in 1946, with the object of en- 

eouraging fundamental research and the 
training of research workers. Although it may 
eventually incorporate the Canberra University Col- 
lege and thus enter the field of undergraduate teach- 
ing, it is primarily intended as a postgraduate insti- 
tution. Its emphasis on research and the training of 
graduate students makes it unique in the Australian 
academic structure and will enable it to supplement 
the work of the other universities at a higher level. 
So far, four research schools have been established : 
the John Curtin School of Medical Research, the Re- 
search Schocl of Physical Sciences, the Research 
School of Social Sciences, and the Research School of 
Pacific Studies. 

The establishment of a new university involves a 
period of building, both building in a literal sense and 
the moulding of an administrative and academic or- 
ganization able to carry out the functions of the uni- 
versity. On both seores good progress has been made. 

So far as bricks and mortar are concerned, the uni- 
versity’s building program has necessarily been 
shaped by the housing shortage and the difficulties of 
undertaking large-scale construction during a period 
of nation-wide development. The activities of the 
university were thus directed primarily toward the 
construction of buildings that would provide accom- 
modation for its staff. The first major building started 
was University House, which will be the university’s 
residential college and the center of social and cultural 
activities. University House should be completed in 
time for occupation early in 1952. In addition, six 
houses are being built on the university site, and 
others are nearing completion, are already occupied 
in various parts of Canberra, or have been purchased 
in the open market. Altogether a hundred dwellings 
will be needed before the end of 1951. 

So far as academic buildings are concerned, the uni- 
versity is fortunate in having on its site the old hos- 
pital buildings, which have been used as government 
offices and libraries since the erection of Canberra’s 
new hospital. Some of these have already been made 
available to the university, and the library began to 
function as a self-contained unit, with 50,000 volumes 
already purchased, early in January. Some depart- 

+ Based on an address to the Council of Adult Education 


Summer School at Albury, January 3, 1951. 
*Vice Chancellor, Australian National University. 
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ments, notably International Relations, Law, and 
Economies, are already functioning in these buildings, 
and, when they are all handed over to the university, 
they should provide sufficient temporary accommoda- 
tion to house, besides the library, the whole of the 
Research Schools of Social Sciences and Pacific 
Studies. 

M. L. Oliphant is supervising the erection of the 
buildings for the Research School of Physical Sciences 
which, with University House, are the only major 
buildings so far begun. These should be completed in 
time for Professor Oliphant to begin operations some 
time during 1951. Plans for the Medical School have 
been completed, and building of the workshops will 
soon be undertaken. A start will be made on the re- 
search laboratories toward the end of the year, but no 
other buildings will be constructed until conditions in 
the building trade are easier. The university’s ad- 
ministrative headquarters are housed, for the time 
being, in converted army huts on the site. 

By the end of 1951, therefore, the university should 
be taking physical shape. This does not mean, how- 
ever, that it will not function as a university until 
then. Three departments of the Social Sciences are 
already operating in Canberra, two medical depart- 
ments are engaged in research in Melbourne, one in 
London, and one in Dunedin. Altogether 21 members 
of the academic staff have been appointed, including 
Professor Oliphant, director of the School of Physical 
Sciences, 12 professors, 5 readers, and 3 research fel- 
lows. In addition, there are 11 people undertaking 
research on University Research Fellowships, and 53 
reading for higher degrees in overseas universities on 
National University Scholarships. The administrative 
and library staff numbers 69. During 1950, 50 people 
joined the university’s staff. During 1951 the number 
of new appointments is expected to reach 80, and by 
then most appointments for the existing organization 
should be filled. 

The other principal activity of the university during 
this preliminary period has been to invite distin- 
guished overseas scholars to Australia to confer with 
Australian research workers and to conduct lectures 
and seminars in Australian universities. As the uni- 
versity’s own activities expand, this aspect will become 
less important, but it has been a means of bringing 
Australian institutions into touch with the leaders of 
overseas thought, and has achieved a subsidiary aim of 
introducing the National University to the academic 
world. As part of the Commonwealth Jubilee celebra- 
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tions in 1951, two Jubilee Seminars have been ar- 
ranged on the topics “Scientific Research and the 


Commonwealth” and “Federalism.” For the first 
Sir Edward Mellanby, of the United Kingdom Re- 
search Council, and James Conant, of Harvard, have 
been invited; the second will be conducted by K. C. 
Wheare (Oxford), W. A. Mackintosh (Queen’s Uni- 
versity, Ontario), and J. L. Montrose (Belfast). 

In the next year the university will undertake more 
of the academic functions that are normally attributed 
to a university. So far the work has been necessarily 
concentrated on research, but the second important 
aspect of the university’s activities, the training of 
graduate scholars in methods of research, will be 
started in 1951 with the admission of a limited num- 
ber of students who will read for Ph.D. degrees. 

In other respects, also, the organization of the uni- 
versity will be taking a more familiar shape. The 
present Interim Council should shortly be replaced 
by a permanent governing body, elected partly by 
convocation. In other universities the electoral body 
consists of the university’s own graduates, but because 
the National University as yet has no graduates, ar- 
rangements have been made for convocation to con- 
sist of members of the Interim Council, certain mem- 
bers of the staff, and representatives of other 
Australian universities. Pending the arrival of the 
full academic staff in Canberra, academic problems 
have been referred to an Academic Advisory Com- 
mittee in Britain, comprised of Professor Oliphant as 
director of the Physics School; two other distin- 
guished Australians, Sir @Moward Florey and K. C. 
Wheare, advising on the Medical School and Social 
Sciences School, respectively; and the eminent New 
Zealand anthropologist Raymond Firth, advising on 
the Pacifie Studies School. This body is continuing 
to function, and advantage will be taken of Professor 
Wheare’s seminar visit, and the fact that Professor 
Firth will shortly be working at the National Univer- 
sity for a period of one year, to hold a meeting in 
Australia during the middle of 1951 to discuss the 
general development of the university. Meanwhile, 
the continuing academic body, the Board of Graduate 
Studies, has commenced to operate in Canberra. 

The familiar university routine will begin this year, 
following the enactment of a statute fixing university 
terms, providing for the admission of students, ete. 
It is planned that each professor will be in charge 
of one of a number of departments under the general 
supervision of a director. The School of Social 
Sciences, for example, will for the time being consist 
of the Departments of Economies, Law, Political 
Science, History, and Social Philosophy. Each pro- 
fessor will have under him readers and perhaps some 
permanent fellows, but most of his staff will be com- 
prised of research fellows, whose appointments will 
be of limited tenure. The latter will perform a vital 
function in the university—in addition to pursuing 
their own research, they will help train the graduate 
scholars and, after a few years, will be expected to 
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move on either to higher positions within the uni- 
versity or to other universities and learned institutions. 
In this way there will be a constant stimulus arising 
from new blood on the staff. 

The professor will be responsible for framing the 
general research program within his own department 
and will cooperate in the research work of the school 
as a whole. He, with other members of the staff, will 
be engaged primarily in research, but, because it is 
recognized that research needs supplementing by 
teaching and discussion, these activities will become 
an integral part of his work. His teaching will mainly 
take the form of the training of graduate scholars, but 
he will be encouraged to get about and accept, by in- 
vitation, limited teaching obligations in other uni- 
versities and other institutions. The work that senior 
staff members will be required to undertake is of such 
importance that appointees must be scholars of inter- 
national reputation. To draw such people, the terms 
of appointment have deliberately been made attrac- 
tive—salaries are relatively high; plenty of time will 
be made available for individual research, and ade- 
quate assistance will be granted in the form of re- 
search assistants, library facilities, and up-to-date 
equipment; and there will be liberal provision for 
travel and leave. 

The typical student will be a graduate of another 
university—not just an ordinary graduate, but an 
honors graduate especially selected as someone able 
to hold a place in the Australian academic scene. He 
will live at University House and read for a Ph.D. 
degree, meanwhile undertaking research of his own 
and helping with the research of others under the 
supervision of a senior member of the staff. The usual 
relationship of a small staff and a large number of 
students will be reversed, so that there will be a 
relatively small number of students compared with 
staff. By the time he has received his doctorate the 
student should be well qualified to take a post on the 
staff of another university, or to accept a research 
position with government or industry. 

Finally, it should be mentioned that not all the stu- 
dents will be Australians. It is hoped that the uni- 
versity will soon build up a reputation that will attract 
scholars from all over the world. It should be able to 
do this, partly because it will occupy a special position 
in one of the world’s academically unmapped areas— 
southeast Asia—and partly because it will endeavor 
to provide for some of the needs of southeast Asian 
students themselves. 

These few comments should be sufficient to show 
that, while the National University is rightly described 
as an experiment in education, it is an experiment that 
holds great promise for the future of Australian uni- 
versity education. Other countries have developed 
graduate universities, and the National University is 
not the first institution to place primary emphasis 
on research. But the Australian National University 
is perhaps the first to combine these two functions and 
make them the predominant reasons for its existence. 
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Technical Papers 


A Purification of the Active Principle 
of Short Ragweed Pollen 


Theodore B. Bernstein, Anne L. Mosher, 
and Raymond P. Mariella 


Department of Medicine and Chemical Laboratories, 
Northwestern University, Evanston, Illinois 


Extracts of ragweed pollen as used today for the 
diagnosis and treatment of ragweed-sensitive patients 
are generally buffered aqueous solutions, to which has 
been added glycerine or glucose as a stabilizing agent. 
These extracts contain the active principle which 
causes the symptoms of hay fever and asthma in the 
sensitive individual and when tested on the skin of 
such a person will cause a reaction of the immediate 
whealing type. It has been known for some time that 
the active principle is composed of several antigenic 
fractions; the presence of 3 to 5 has been observed by 
several investigators, using electrophoretic (1), skin 
testing (2), or modified precipitation techniques (3). 
These solutions are also highly pigmented, containing 
flavanols (4) and possibly other substances, which act 
as irritants and unnecessary diluents of the active 
principle. The presence of irritants in food and dust 
extracts is an important cause of the false positive 
reactions that are commonly produced when testing 
for sensitivity to these substances. 

We have been successful in removing the pigments 
and possibly some other irritating substances, by 
means of a simple adsorptive process, without weak- 
ening or denaturing the active material, as deter- 
mined by skin tests upon ragweed-sensitive persons. 
The whole short ragweed pollen (Ambrosia elatior) 
was dried to constant weight, and the ether-soluble 
lipids removed by Soxhlet extraction. Then 18.1050 g 
of dried, defatted pollen was extracted with 425 ml 
water at 5° C for 18 hr. The suspension was filtered, 
and the filtrate made up to 500 ml in a volumetric 
flask. Aliquots were lyophilized to determine solid 
content, which amounted to 4.8280 g of golden-brown 
material in the total extract. Kjeldahl analysis showed 
3.26% nitrogen. 

An adsorption column of 20 g of acid-washed 
alumina, slurried in 50 ml of water (pH 5-6), was 
prepared, and 50 ml of the water extract was chro- 
matographed. The coloring material was strongly ad- 
sorbed in a single yellow band at the top of the 
column. The column was washed with 150 ml of dis- 
tilled water. Colorless material, amounting to about 
60% of the weight of the solids in the chromato- 
graphed extract, passed directly through the column. 
A series of fractions was collected. Each fraction was 
lyophilized for weight of solids and analyzed for 
nitrogen content, with the results shown in Table 1. 
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TABLE 1 


CHROMATOGRAPH oF 50 ML or YELLOW EXTRacT 
(PH 5.5) ConTaInine 0.4828 @ (9.66 MG/ML) 


, % pH of 
Fractions Vol Wt Mg/mi Nitrogen solution 
1 50ml 59.0mg _ 1.18 6.1 
2 15 50.1 3.33 2.28 5.85 
3 15 64.8 4.33 2.17 5.91 
4 15 76.0 5.06 2.07 5.93 
5 15 45.6 3.04 2.21 5.55 
6 15 19.4 1,29 3.10 5.40 
7 15 11.2 0.75 4.28 5.30 
8 15 7.3 49 2.79 5.30 
9 17 6.0 35 2.78 5.30 
10 15 3.4 23 5.15 
11 16 3.8 0.23 5.16 


Final washing of all the liquid off the column yielded 
a negligible amount of material. This procedure has 
been repeated on other batches of pollen with almost 
identical results. 

All the fractions were white, hygroscopic solids, 
completely soluble in water. All reacted positively to 
the Molisch test for carbohydrate. The Benedict’s test 
was positive only after hydrolysis. The starch-iodine 
test was negative, and all fractions except the first 
gave a positive biuret test. 

The activity of these colorless fractions in causing 
skin reactions was observed in 10 ragweed-sensitive 
subjects by doing serial scratch tests, in which varying 
dilutions of the fractions in an aqueous phenol-dex- 
trose solution (5.0% dextrose, 0.5% phenol) were 
used. The resulting skin reactions were compared 
with those produced by similar nitrogen dilutions of 


TABLE 2 


Dilutions Original Fractions 
(mg N/ml) extract 2 3 4 5 6 7 


Subject B. G. 
0.15 


Subject J. B. 
0.15 
05 
017 
0.0019 


es 

44334 
: | 


4+44++ reaction = wheal larger than 1 cm in diam. 

+++ and ++ reactions = reactions intermediate 
++++ and +. 

+ reaction = clearly defined wheal, with erythema. 

+ reaction = questionable, not considered positive. 

- = not tested. 


between 
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the original unchromatographed extract. Not all the 
subjects were tested with all the fractions. Results of 
2 typical cases are given in Table 2. 

The nitrogen content of the weakest dilution causing 
a reaction in each subject was determined for each 
fraction and the original extract. It was seen that in 
many instances some fractions gave reactions when 
the unchromatographed extract containing an equal or 
larger amount of nitrogen did not. This was especially 
true of Fractions 2, 3, and 4. 

We are at present subjecting this material to more 
extended chemical investigation, electrophoresis, and 
other immunological studies. We also intend to place. 
a group of ragweed patients upon treatment with it, 
observing the clinical results, its absorption, and inci- 
dence of reactions, as compared with ordinary rag- 
weed extracts. We are extending this work to food, 
dust, mold, and other allergens. By decreasing the 
incidence of false positive reactions and by increasing 
the potency of our testing materials, it is felt that 
the reliability of skin testing in the diagnosis of al- 
lergy will be tremendously increased. 
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The Mg Content of Various Nucleic 
Acid Compounds 


Gunnar Jungner 


Biochemical Department, 
Karolinska Institutet, Stockholm, Sweden 


Since they can readily be disaggregated by minimal 
quantities of salts (1, 2), a number of polynucleotide 
bonds can be assumed to be essentially of electrovalent 
type. In experiments made to determine whether 
metals were active in this connection, it was found 
that Mg was present in a relatively high concentra- 
tion. On the other hand, closely related metals such 
as Ca and Zn were not present to any marked extent. 
Traces of Sn and Pb were found, but these metals 
appeared to be loosely bound and were presumably 
impurities. 

The Mg content varied within fairly narrow limits, 
and an order of magnitude, that was to some extent 
characteristic, was found within each group of sub- 
stances studied. There appears to be some correlation 
with the degree of polymerization, although the Mg 
content seems to be more dependent on the mildness 
of the preparative procedure used. The Mg content 
ean be decreased by dialysis. This is presumably 
eaused by hydrolysis, and this is facilitated by other 
salts that expel Mg. On longer treatment—for ex- 
ample, with strong NaCl solutions—the Mg content 
decreases appreciably, but is only freed altogether 
after treatment with acid. It is therefore understand- 
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TABLE 1 
Mg content 
Spectro- 
Preparation scopically 
Material estimated 
according to of 
magnitude 
(%) 
Sodium thymonucleate Hammarsten 0.01-0.1 
from calf thymus (1924) 
Hammarsten ~ 0.1 
(1924) 
Gulland et al. ~ 0.1 
(1947) 
Gulland et al. ~ 0.1 
(1947) 
Nucleohistone Carter and Hall 0.1-1 
from calf thymus (1940) 
Carter and Hall 0.1-1 
(1940) 
Carter and Hall ~l1 
(1940) 
Thymus from ealf (Lipid-freed by 0.1-1 
treatment with 
aleohol- 
acetone) 
Ribose nucleic acid Johnson and ~1 
from yeast Harkins 
(1929) 
Levene and La an 
Forge (1910) 
(Commercial Merck 
preparations) May and Baker ~ 0.1 
Lemke ~ 0.1 


able that preparations exposed to stronger reagents 
do not show the same high concentration of Mg. 

Table 1 shows a survey of the results of spectro- 
seopical studies (for which the writer wishes to thank 
8. Landergren, cf the Geological Survey of Sweden). 

Chemical analysis offers considerable difficulty be- 
cause of the large amount of disturbing alkaline phos- 
phates after combustion. We have tried wet and dry 
combustion, followed by precipitation as Mg(NH,) 
PO, or MgCO.,, but with poor reproducibility. By spot 
tests (Titian yellow and others) after mild acid hy- 
drolysis, Mg is easily detectable. 

The Mg content of sodium thymonucleate is of in- 


terest in view of the Mg activation of desoxyribonu- 
clease, but also for other enzymes with a possibly 
analogous mechanism. As have similar ions (i.e., 
Ca**+), Mg** has evidenced certain special effects on 
sodium thymonucleate in the way of gelation, hydrol- 
ysis, ete., as found by Hammarsten (3). An aggre- 
gate weight many times higher than norinal is found 
on precipitation of sodium thymonucleate in the pres- 
ence of Mg*+ with ethanol (4). 

No such distinct effects of divalent ions are found 
in the ease of polyribose nucleotide from yeast in 
which Mg (5), as well as Cu and Ca, (6) has been 
found. Many signs of the importance of Mg in proe- 
esses possibly connected with the metabolism of nucleie 
acid have, however, been observed (e.g., works by 
Fulmer et al. [7]). 
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Sound Recording and the Problem of 
Evidence in Psychiatry* 


Eugene B. Brody, Richard Newman, 
and Fredrick C. Redlich 
Department of Psychiatry, 


Yale University School of Medicine, 
New Haven, Connecticut 


Recording the verbal behavior of patients. Research 
workers in the field of psychodynamics have long been 
in the paradoxical situation of having their most pro- 
ductive source of data, the psychiatric interview, closed 
to the scrutiny of independent observers. Much of the 
research and instruction in the field of psychotherapy 
has thus depended on hearsay. In order to subject the 
patient-therapist relationship and the verbal and other 
behavior involved therein to study, psychotherapists 
have resorted to note-taking. Freud (1), who noted 
that the presence of a third party may distort to a 
significant degree the productions and behavior of 
patient and physician, made his records retrospee- 
tively at the end of a working day. Some workers have 
followed this lead. Others take occasional notes during 
the course of an interview, recording a key word or 
phrase and using it later as a stimulus for further 
elaboration. Such elaboration generally takes place a 
long time after the original notes were jotted down. 
Still others take profuse “verbatim” notes throughout 
each session. 

These methods are subject to a number of criticisms. 
They depend on the author’s memory, and the records 
may contain significant omissions and distortions. 
Kubie (2) draws attention to the impossibility of 
retaining by unaided memory an adequate record of 
the course of treatment. Even the most proficient note- 
taker misses critical material, and attention to the note- 
taking process inevitably detracts from attention to 
the interview situation itself and from the aim of the 
interview, diagnostic or therapeutic. This not only con- 
tributes to omissions, but is one source of actual dis- 
tortion of data, inasmuch as the behavior and atten- 
tion of the psychiatrist influence the productions of 
the patient. 

Not so obvious, but perhaps more important in the 
recording of psychiatric interview data, is the influ- 
ence of conscious and unconscious screening in the 
therapist himself. The incoming sensory material often 
is neither adequately nor completely recorded. The 


1This work is aided by a grant from the Veterans Admin- 
istration, VAm23379B. 


April 6, 1951 


authors found by comparing memories, notes, and 
actual transcriptions that important material often 
was omitted. At times recorded interviews elicited re- 
sponses of startle and surprise, as though the thera- 
pist had not previously been in the actual situation 
and had not previously heard the patient’s and his 
own verbal productions. Omissions, distortions, elabo- 
rations, condensations, and other modifications of the 
data occur, and these all contribute to the difficulty 
of evaluating what really happened. These processes 
are important from the viewpoint of methodology 
and are being studied further. 

Recording the verbal behavior of therapists. Obser- 
vations of the patient and his productions constitute 
but one part of the significant data of an interview. 
Another part should consist of observations of the 
therapist, how he responds to the patient, and how 
his behavior provokes activity on the part of the 
patient. Theoretically, the fully trained and experi- 
enced psychotherapist should constantly be able to 
evaluate his own as well as the patient’s psychological 
status during the course of the interview. This cannot, 
however, be scientifically confirmed unless another ob- 
server can somehow be introduced into the situation. 
This observer cannot, of course, be directly aware of 
the unverbalized or unconscious thoughts and feelings 
of the therapist, but on the basis of observed behavior, 
augmented by accounts of the therapist’s own ideations 
and rationale of treatment, inferences should be pos- 
sible (3). It should be kept in mind that changes of 
the interviewer's status from participant to observer 
alter the context of the interview (4). 

Sound recording as an observational method. As 
verbal behavior is of paramount importance in psy- 
chotherapy, sound recordings permit adequate repro- 
duction of the main features of the process. The 
method was initially used by Zinn (6), F. Deutsch 
(7), Bierer (8), and more extensively by Rogers (9) 
and his students. Recently the technique has been per- 
fected to such high standards of fidelity that it has 
become possible to realize its full potentialities. Minor 
inflections and nuances, and details of verbal interplay 
that were formerly missed are now picked up. Unob- 
trusive thongh not concealed sound recordings may 
be obtained in a fashion that need not disturb thera- 
pist or patient. Listener strain is reduced to a mini- 
mum, and reproduction is of auditorium or broad- 
cast quality (10). The data, preserved on tape, may be 
listened to and analyzed carefully, with opportunity 
for relistening, by more than one observer. Through 
the use of recordings the “iron curtain” of tie psycho- 
therapist’s office, which has so far blocked independent 
critical inspection, can be lifted. 

Direct observation of interviews. As indicated above, 
inferences about the participants in an interview are 
based on visual as well as auditory cues. This is one 
reason why it is important that observers who listen 
to recordings of interviews be themselves experienced 
in interviewing. The experienced therapist will not 
overevaluate auditory cues and underestimate the im- 
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portance of nonauditory cues. A blank pause on‘a tape 
record may represent a smile or sympathetic gesture 
by the therapist, the silent weeping of the patient, or 
innumerable other behavioral possibilities. Unless, as 
Kubie (5) recommends, a movie of the interview is 
taken, the visual impressions cannot be recorded for 
exact reproduction. So far, however, the technical diffi- 
culties in unobtrusively making sound movies of the 
psychotherapeutie process have not been overcome. 
For more fleeting impressions, one-way mirror obser- 
vation is being widely used. This allows simultaneous 
direct observation by a number of observers, whose 
independently arrived at formulations may then be 
compared. 

Inferences and primary data. There have been only 
a few studies (13-16) dealing with the problem of 
evidence in psychoanalytic propositions. From these it 
is apparent that detailed specific and concrete reports 
of the original data and the psychological and logical 
processes leading to inferences regarding such material 
are extremely rare. Actually, perusal of the psychi- 
atric and psychoanalytic literature indicates that in a 
number of instances inferences by the therapist are 
treated as if they were primary data. Recognition of 
the unique features of the psychotherapeutic interview 
as a data-gathering situation does not, however, imply 
the theoretical inapplicability of the usual scientific 
criteria for evidence, or obviate the ultimate necessity 
for critical evaluation of data by independent observ- 
ers. There are, of course, tremendous practical diffi- 
culties involved, and sound recording offers only the 
most elementary approach to many of these, especially 
to problems related to the identification of unconscious 
or partially conscious, unverbalized factors in the 
therapist and their influence upon, and interaction 
with, similar phenomena in the patient. 

The recognition of limitations is not, however, a 
valid argument against the employment of new meth- 
ods. Recordings permit study of the therapist’s inter- 
pretations to patients and of his inferences made for 
the benefit of scientific colleagues. This medium will 
help to introduce a more rigorous operational ap- 
proach, differentiating primary data, deductions, and 
inductions. As data become accessible to multiple ob- 
servers, problems of agreement, reliability, validity, 
probability, and prediction may be studied. The differ- 
entiation between basic principles—if such exist—and 
individual practices based on common or uncommon 
sense and intuition is one of the important problems 
that may be studied with this method. Studies of the 
dynamics of the therapeutic process, variables in pa- 
tients and therapists, and the evaluation of the total 
therapy should be within the realm of an objective 
approach. 

Recordings may also be used in the evaluation of 
experimental organic therapies. The Yale Lobotomy 
Project is currently employing this technique in evalu- 
ating the dynamics of the interview situation with 
patients before and after prefrontal lobotomy. 

One last word of caution should be added: The sys- 
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tematic analysis of sound recordings is an extremely 
time-consuming procedure. The procedure itself is at 
times uncertain and unsystematie unless a rather spe- 
cific project is pursued and specific questions are 
asked. Such lack of system is one of the consequences 
of the absence of a universally accepted and satis- 
factory theory of behavior—notwithstanding some 
important beginnings in the creation of a science of 
behavior, such as the attempt to fuse concepts of psy- 
choanalysis and learning theory (11) and H. A. Mur- 
ray’s approach (12). Improvement of procedure will 
lead to better theory, which in turn will permit a more 
systematic method in the complex science of normal 
and abnormal human behavior. 
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Some Effects of High Velocity 
Electrons on Wood 


E. J. Lawton, W. D. Bellamy, R. E. Hungate, 
M. P. Bryant, and E. Hall* 


General Electric Research Laboratory, 
Schenectady, New York, 

and Department of Bacteriology, 

State College of Washington, Pullman 


It has been shown by others that ionizing radiation 
of suitable intensity will produce chemical changes 
in materials subjected to such radiations (1-3). The 
modification of a 1-mev pressure insulated resonance 
transformer-type x-ray unit (4) provided a source of 
high velocity electrons with which a dose was aeccumu- 
lated at the rate of approximately 0.14x 10° equiv 
r/sec. Much higher doses are readily realized 
with this source than with the usual x-ray and radio- 
active sources. 

Irradiation of basswood with high velocity electrons 
alters its structure in such a way that some of the 


1The authors wish to thank J. S. Balwit, Mrs. H. N. Allen, 
and Miss T. Holer for aid in conducting these experiments, 
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insoluble carbohydrate components become available 
to rumen bacteria. The production of volatile acids 
from the incubation of irradiated wood samples with 
fresh rumen content was taken as a measure of di- 
gestibility by rumen bacteria (5). The effect of the 
irradiation of basswood on volatile acid production is 
shown in Fig. 1. 
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Fic. 1. Weight loss and volatile acid production of irradi- 
ated basswood incubated with rumen bacteria. 


The cellulose in the untreated wood appears to be 
relatively unaffected by the enzymatic action of the 
rumen microbes, and digestibility is not much in- 
ereased by irradiation up to 6.5x10° r. Between 
6.5 10° and 1.0x 10° r increased irradiation results 
in increased fermentability. At 10° equiv r the maxi- 
mum fermentability is reached, and the volatile acids 
formed constitute 79% of the amount found from 
an equal weight of filter paper. At this dose the di- 
gestibility by the rumen contents is comparable to 
that of hay. At the point of maximum digestibility 
the wood becomes hygroscopic and friable. The de- 
crease in volatile acid production for doses greater 
than 10° r can be interpreted to mean that the car- 
bohydrate fraction of the wood has been converted 
to compounds that are not utilized by rumen bacteria. 

Fig. 2 presents the results of assays for pentose, 
reducing sugars, and free phenolic groups on the 
soluble components of irradiated basswood. Phenolic 
groups were run on an alkaline extract of the treated 
wood. The pentose and reducing sugar were run on a 
water extract. It appears from these more sensitive 
tests that the treatment has degraded both the cellulose 
and lignin components of the wood in the range of 
optimum digestibility. 

Microbiological tests and chemical analyses were 
run on control and irradiated cellulose (filter paper) 
and lignin (Scholler’s process) to determine if the 
irradiation had its greatest effect on the lignin and 
thus exposed the cellulose of wood to bacterial action. 
Although the lignin appeared to be relatively un- 
affected by the irradiation, the results cannot be in- 
terpreted to mean that it is entirely unaltered, but 
merely that it is not greatly changed in a manner 
that is detectable by the chemical and bacteriological 
tests applied. The bacteriological tests on filter paper 
showed a decrease in volatile acids from samples 
irradiated with 3.35 x 108 r, which correlates with the 
decrease for basswood treated with the same dose 
(Fig. 1) and supports the interpretation that the de- 
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Fic. 2. Bffect of radiation on soluble products of basswood. 
Pentose expressed as mg ribose, reducing sugar as mg glu- 
cose, and phenolic groups as mg tyrosine. 


erease in acids formed from heavily treated wood 
samples is due to the destruction of the cellulose. At 
this dosage cellulose becomes almost completely solu- 
ble in water. 

The formation of reducing sugars, in the case of 
cellulose, with increasing dose indicates depolymeri- 
zation of the fundamental glucose chain. At the dose 
of 3.3 x 10° r, where the cellulose becomes completely 
soluble and where the production of fermentation acids 
starts to show a decrease, it can be estimated that the 
minimum chain length is approximately six C,H,,0, 
units long. In the ease of the wood, at this heavy dose, 
although cellulose is completely vulnerable to attack 
by the bacteria, it must be assumed that it is no 
longer in a form that can readily be fermented. 

A reduction in particle size to the order of cellular 
dimensions (a fraction to 6 1), where a larger fraction 
of the cellulose should be exposed to bacterial fermen- 
tation, did not significantly increase the bacterial at- 
tack on the unirradiated wood. This suggests that 
the relative indigestibility of the cellulose in the un- 
treated wood is not due to an encrusting layer of 
lignin, as often postulated (6). It is possible that the 
lignin in basswood is of such a material that during 
the ball-milling it is smeared over the exposed cellulose 
surfaces to form a protective layer. 

Alternative interpretations of the present results 
could be: 

(a) There is a definite bond between the lignin and 
the cellulose which, in the natural state, rumen bacteria 
are unable to hydrolyze. It is the alteration of this 
bond by the irradiation that is responsible for the in- 
crease in digestibility. 

(b) There are natural lignin bacteriostatic compounds 
or groups such as have been reported in cedar heart- 
wood (7), which are destroyed by irradiation. 
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(c) The irradiation disrupts the natural cellulose of 
the wood, which, unlike filter paper, is not susceptible 
to digestion by rumen bacteria. 

The present study does not favor or eliminate any of 
these possibilities. 

This work will be reported in detail elsewhere. 
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The Determination of Cholinesterase 
Activity in Whole Brains of 
Developing Rats 


Charles J. Metzler and Douglas G. Humm 


Department of Biology, 
University of New Mexico, Albuquerque 


The cholinesterase activity of the chick brain has 
been determined by Nachmansohn (1). Later, Sawyer 
(2, 3) demonstrated the correlation between cholin- 
esterase activity and motility of the developing embryo 
of Amblystoma maculatum. Using Sawyer’s modifica- 
tion of the microtitrometric method of Glick (4), we 
have measured the activity of cholinesterase in the 
brain of the developing white rat. The experimental 
data from this investigation are shown in graphic 
form in Fig. 1. 

The determinations were made on rats ranging in 
age from the 14-day fetus to the adult. In order to 
obtain embryos of known age, rats were bred during 
one night and the age of the fetus was considered to 
be one day at midnight of the first night thereafter. 
In the 14-day fetus, the earliest stage employed, the 
fetus weighed less than 0.1 g, and the entire top of 
the head was considered to be brain tissue. In 16-day 
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Age 


Fic. 1. Cholinesterase activity in the brain of the develop- 
ing rat. 
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and older fetuses, the brain is sufficiently well out- 
lined to allow removal by dissection. 

The cholinesterase content of the 14-day, or earliest, 
fetal rat brain studied was less than the error of the 
method, but in the 16-day fetus a measurable quantity 
of cholinesterase was found. Although the rat fetus 
shows a considerable increase in size from the 16th 
day of gestation until birth, the activity of the esterase 
remains constant until the 2nd postnatal day. From 
the 2nd to the 22nd day after birth a rapid increase 
in the concentration of the enzyme is apparent. In con- 
trast to this early increase, the activity of cholin- 
esterase declines sharply from the 26th to the 32nd 
day, after which there is a gradual decline to the adult 
level, this being reached at about 120 days after birth. 

In our study stages. from the day of birth to the 
32nd postnatal day were spaced about 2 days apart. 
In order to bridge the gap between the young stages 
and the adult, animals of about 21% and four months 
of age were included. 

The curve obtained when the activity of cholin- 
esterase in the whole brain of the rat is plotted as a 
function of age is similar to the one shown by Sawyer 
(2) for A. maculatum. In his observations on early 
embryos, Sawyer used the whole brain and the spinal 
cord as far caudal as the level of the anus, whereas 
in studies of some of the later stages he made separate 
determinations on the brain and the spinal cord. Saw- 
yer found that the activity of the enzyme was present 
to some small extent even before the larvae were 
motile, but that the activity began to rise sharply as 
the organism reached the swimming stage and con- 
tinued to rise for several days after feeding had be- 
gun, reaching a peak about 20 days after initial feed- 
ing. From this point the curve declined, rapidly at 
first, and then more slowly during metamorphosis until 
it reached, late in development, the level characteristic 
of the adult. Sawyer found the rapid rise in the 
enzyme concentration during the early larval period 
to occur at a time when the larva shows maximum 
activity as indicated by rapid feeding reflexes and low 
threshold to external stimuli. The same author postu- 
lated that the decline in the activity seen in the adult 
was due to the development of esterase-diluting struc- 
tures in the brain. 

Our curve showing cholinesterase activity in the rat 
agrees well with the work of Sawyer. The immaturity 
of the rat at birth probably explains why changes 
similar to those found by Sawyer do not occur until 
the first weeks after birth; nor until 2 days after 
parturition does the enzyme activity in the rat begin 
to rise, and then it rapidly increases to a peak on the 
22nd day after birth. By the 26th day the activity 
begins to decline. This decrease, like that found by 
Sawyer, can probably be explained by the formation 
of tissue that is not rich in cholinesterase. Angula (5) 
reports that the 14-day fetus is nonmotile, and from 
that time until birth there is a slight increase in ability 
to respond. Stone (6), reporting on the growth of 
responses in the postnatal rat, reports a rapid in- 
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Fic. 2. Comparison of the Q CH.Z£. of rat, chick and sala- 
mander nervous tissue, during comparable stages of develop- 
ment. 


crease in muscle coordination from the day of birth 
and continuing through the 22nd day, at which time 
the rat possesses virtually all the adult responses. 
These data correspond very well with the rise in the 
esterase content in the rat brain. In the early fetal 
stage, in which Angula found the animal to be non- 
motile, the enzyme content was too low to be measured. 
The development of reflexes is accelerated in the days 
just following parturition. The rise in esterase ac- 
tivity during this period is probably responsible for 
the increased use by the organism of functional nerv- 
ous pathways. 

Nachmansohn (2), in his examination of the esterase 
content in the brain of the chicken, found that the 
activity of the enzyme increases sharply to the 8th 
day after hatching and subsequently fell only slightly 
in the later development. Nachmansohn made a series 
of determinations from early embryonic stages to the 
time of hatching. At the 6th day of incubation, the 
Q CH.E. was 1.38, increasing to 20.8 at 20 days’ in- 
cubation, and reaching the highest value of 26.0 at 8 
days after hatching. The value for the adult is 25.6. 
These data show that the curve in the chick begins 
to rise at an early developmental stage, probably as a 
result of the very rapid early development of the 
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embryo within the egg. By the time of hatching the 
chick is well developed and has most of the adult 
reflexes. Determinations made by Nachmansohn (7) 
on a few isolated stages of the sheep embryo indicate 
merely that the enzyme activity increases from the 
75th day to the 138th day of life. 

The data relative to the development of cholin- 
esterase in the nervous tissue of Amblystoma as de- 
seribed by Sawyer, in the brain of the chick as ob- 
served by Nachmansohn, and in the rat brain can be 
plotted for comparison on the same coordinates in a 
manner similar to the one employed by Sawyer (3) 
(Fig. 2). In obtaining our Q CH.E. values for the rat 
brain tissue, the fresh weight of the tissue was as- 
summed to be four times the dry weight, this being 
sufficiently accurate to show the similarity of the 
eurves for the three animals. 


References 


1, NACHMANSOHN, D. Compt. 
(1938). 
. Sawyer, C. H. J. Baptl. Zodl., 92, 1 (1943). 

Ibid., 94, 1 (1943). 

GLIcK, D. J. Gen. Physiol., 21, 289 (1938). 

ANGULA ¥ GONZALES, A. W. J. Comp. Neurol., 55, 395 
(1932). 

Stone, C. In F. A. Moss (Ed.), Comparative Psychology. 
New York: Prentice Hall, 9, 37-67 (1942). 
NACHMANSOBN, D. J. Neurophysiol., 3, 396 (1940). 


rend. soc. biol., 127, 630 


9 


The Effect of Radiations on Galactozymase 
Formation in Yeast 


C. L. Brandt, P. J. Freeman, and P. A. Swenson 


School of Biological Sciences, 
Stanford University, Stanford, California 


Adaptive enzyme formation in microorganisms is 
reduced or prevented by such cell poisons as azide 
(1), arsenate (2), and 2,4,dinitrophenol (1, 3), which 
probably interfere with protein synthesis in general. 
Since various radiations readily prevent cell division, 
it has been thought that they interfere with protein 
syntheses (4). A study of the effects of radiations 
upon adaptive enzyme formation therefore seemed 
pertinent. Galactozymase formation in yeast after ad- 
dition of galactose is easily followed manometrically 
and occurs in resting cell suspensions in the absence 
of exogenous nitrogen (7) ; it is therefore an excellent 
test material. In a strain of Saccharomyces cerevisiae 
used, the adaptation, after addition of galactose to the 
suspension of yeast, began in about 90 min at 27° C, 
as indicated by a rise in rate of oxygen consumption. 
It was complete in about 180 min, as indicated by the 
achievement of a maximal rate. In the experiments 
reported 20 mg of galactose were added to each War- 
burg vessel containing in the order of 10'—10® cells/ 
ml, as determined by a count with a hemocytometer. 

Whereas ultraviolet dosages of approximately 18,- 
000 ergs/mm? from a sterilamp striking the face of 
the vessel merely retard the appearance of adaptation, 
a dosage twice as large inhibits it entirely. Dosages of 
ultraviolet sufficient to prevent adaptation have little 
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effect on the respiratory rate of yeast utilizing glu- 
cose. A considerable degree of photoreactivation can 
be achieved by subsequent illumination with white 
light, as is discussed elsewhere (5). 

When completely adapted to galactose, yeast was 
irradiated in the presence of an excess of galactose. 
The respiration was little affected by dosages which 
would have prevented adaptation had they been ap- 
plied at the time galactose was first added to an un- 
adapted culture. This bears out the original hypothesis 
that synthetic processes are sensitive to these radia- 
tions and, in fact, it emphasizes the nature of adapta- 
tion, since the enzymes directly concerned with galac- 
tose respiration, once formed, are not easily affected 
by ultraviolet radiations. 

Ultraviolet radiations act upon proteins in the cell, 
as shown by the action spectra (4). The possibility 
that nucleoproteins are involved in the formation of 
adaptive enzymes has been tested by one of us (12) 
by a determination of the ultraviolet action spectrum 
of galactozymase inhibition. 

Since x-rays are known to interfere with nucleic 
acid conversions (6,7), the effects of x-rays were next 
tried. A dosage of 4,850 r of x-rays at 40 kv and 20 
ma with a tungsten target prevents division of 90% 
of the cells exposed as a thick paste on the surface of 
agar. Tests were made by diluting the irradiated yeast 
and plating in the standard way, counts being made 
24, 48, and 72 hr following incubation at 30° C. In 
spite of this effect on viability, no noticeable effect 
was observed on the adaptation of the yeast to galac- 
tose. The increased respiration, indicating use of the 
galactose, occurred simultaneously in both irradiated 
and control cultures and to the same extent in both. 
Not only is the adaptation normal, but response to 
glucose is about the same in irradiated and control 
cultures. X-rays, as used here, appear to have rela- 
tively little effect on total respiration of the cell and 
on adaptive enzyme formation. However, experiments 
in another laboratory (8) have demonstrated effects 
of x-rays on anaerobic activities of yeast. Anaerobic 
adaptation to galactose required several days in our 
strain of yeast; therefore the effect of x-rays on the 
adaptation process could not be effectively studied, 
since in this much time so many other factors might 
vitiate the study. 

The failure of x-rays to prevent adaptation is most 
surprising in view of the effects of x-rays on nucleic 
acid conversions. If such conversions are involved in 
galactozymase formation, one would anticipate effects 
on adaptation. X-rays readily affect enzymes with SH 
groups (9, 10), the latter being oxidized by the per- 
oxide formed by dissociation of water by the radia- 
tions. Such inactivation is reversed by an appropriate 
reducing agent. It may be that the enzymes involved 
in galactozymase formation do not depend for their 
activity upon such groups, and that therefore they 
are relatively insensitive to x-rays. Enzymes may be 
irreversibly inactivated by direct hits (target theory). 
but the probability is much smaller and the dosages 
required are much larger (9, 10). Perhaps for that 
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reason no measurable change in aerobic adaptation 
was observed with the dosages used. 

Since visible light in the presence of photodynamic 
dyes is thought to act superficially on the cell (11), 
one might anticipate that it would have little effect 
upon adaptive enzyme formation. However, parallel 
experiments using yeast photosensitized with rose 
bengal proved that in this case light interferes with 
adaptive enzyme formation, the degree of change in- 
creasing with exposure. In these experiments the cells 
were illuminated for 15 min in 1:40,000 rose bengal 
with a 100-w G-E CH4 Spotlamp at a distance of 70 
em from the yeast suspension, the light being first 
passed through a 15-ml water cell to remove the heat 
and through a #3389 Corning glass filter to remove 
the long ultraviolet radiations. The intensity of the 
lamp as determined with a thermopile was approxi- 
mately 500 ergs /mm? /sec. 


In an attempt to interpret the results with photo- | 


dynamie action, the effect of a similar exposure on the 
respiration of yeast in glucose and on viability was 
determined. The results were found to depend upon 
the time at whick glucose was added. If it was added 
before exposure, the cells were little affected. If added 
after exposure, the exogenous respiration was mark- 
edly reduced and the cells were sterilized, as shown 
by their lack of ability to form buds in nutrient solu- 
tions. The tentative conclusion is drawn that the entry 
of materials is in some way reduced or prevented after 
photodynamie action. 

The experiments indicate that each of the radiations 
tested acts in a different manner upon galactozymase 
formation. Photodynamic action of visible light seems 
to be confined to the surface, since the effects on re- 
spiratory systems depend upon whether the nutrient is 
added before or after exposure. Ultraviolet light ap- 
pears to strike deeper and prevents galactozymase 
synthesis, since a dose which prevents adaptation has 
no measurable effect on respiration of glucose added 
after exposure, showing that entry of nutrients is not 
blocked by action of the radiations. The apparent 
correlation between adaptation and division of cells 
by photodynamic action and ultraviolet radiations 
suggests a close relation between processes governing 
the division of cells and adaptive enzyme formation. 
However, the observation that x-rays as tested prevent 
division but have no effect on galactozymase forma- 
tion suggests that the two processes pass along sepa- 
rate pathways. 
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A Special Cannula for Determination of 
Blood Flow in the Left Common 
Coronary Artery of the Dog 


R. W. Eckstein, J. A. McEachen, J. Demming, 
and W. B. Newberry, Jr. 
Department of Medicine, 
Western Reserve University, Cleveland, Obio 

Gregg and Shipley (1, 2) have measured coronary 
inflow in dogs by cannulation of the left common 
coronary artery via the aorta with cannulae inserted 
through a carotid or left subclavian artery. More re- 
cently Eckstein (3, 4) and Eckel (5) have reported 
total left coronary flow studies made with a special 
cannula described by Chambliss (6). All these can- 
nulae must be inserted a sufficient distance into the 
coronary artery to be secured by a ligature. The use 


filled with heparinized blood. The cannula tip is in- 
serted into the aorta through the left brachiocephalic 
artery and the artery ligated about the shaft of the 
cannula. Loop G is inserted into holes E and E in 
holder D. The tip is passed along the left aortic wall 
to the level of the aortic valves until the arm of holder 
D can be connected to cannula arm, B, by the in- 
sertion pin C. Spring K is then attached to hook L, 
thereby compressing the aortic wall. The cannula is 
so constructed that when all parts are joined in this 
manner the cannula falls into the proper position. 
Several details of construction are important for 
ease of operation and accuracy of recording. The cross 
section from J to ZL must be uniform to prevent blood 
leakage around the cannula when the tip is advanced 
to the coronary ostium. To achieve this end the needle 
is soldered in a groove in the cannula wall. The orifice 
I of needle J is placed on the right side of the cannula 


Fi6, 1. Left, side view of stainless steel cannula; right, front view of holder and wire loop (both actual size). 

A, Cannula connection to rotameter ; B, cannula arm ; C, pin; D, holder soldered to holder arm ; # and £, holes in holder 
for arms of loop G; F, centerpiece which completes ring with @; G, 1/16-in. spring steel wire loop which fits around left 
common coronary artery; H, cannula tip; J, orifice of needle; J, 17-gauge spinal needle for recording aortic pressure; A, 
steel svring ; L, hook for spring; M, stopcock ; and N, connection to aortic pressure manometer. 


of even the special cannula may be impossible because 
of a short left common coronary artery. Frequently 
the septal and other branches may be occluded. These 
difficulties may be cireumvented by the self-retaining 
cannula which is shown in Fig. 1. This cannula is not 
tied in place, but is held over the coronary orifice by 
counter pressure applied to the external aortic wall. 

The left common coronary artery is exposed at the 
aorta and the long arm of loop G is passed under it 
until the artery lies in the loop. The cannula is con- 
nected at A to the output tube of the rotometer and 

1This study supported by a grant from the Division of 


Research Grants and Fellowships, U. S. Public Health Ser- 
vice. 
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to record true aortic pressure when the cannula lies 
in position. Holder D and its arm have been designed 
to prevent impingement upon the pulmonary artery 
or the heart wall by the holder. 

The proper positioning of the cannula may be tested 
by clamping the rotameter input and opening a side- 
arm in the tube connecting the cannula to the rotam- 
eter output. Any leakage from the aorta past the can- 
nula tip into the coronary artery will be demonstrated 
by blood dripping from the side-arm. Post-mortem in- 
jection of India ink under pressure through the ean- 
nula has shown satisfactory perfusion of all branches 
of the left common coronary artery in all experiments 
in which the cannula has been used, and no reflux 
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around the cannula tip into the aorta has been demon- 
strable. With this cannula it has been possible to 
measure total left coronary inflow in vessels impos- 
sible to cannulate by other techniques. 
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Developmental Abnormalities in Chick 
Embryos Treated with Sugar 


Ernest L. Hunt 
Department of Biology, Emory University, Georgia 


As a part of a problem concerning the carbohydrate 
metabolism of early embryo chicks, a series of eggs 
was treated by injecting 1 ml of a 2-M solution of 
sucrose into the albumen. Although this treatment was 
carried out at various ages of incubation, the present 
report concerns only eggs injected prior to incuba- 
tion. These eggs were opened after 72, 96, or 120 hr 
of incubation, and whole-mount slides or serial sections 
prepared of all living embryos. Another series of eggs 
was injected with a like amount of normal saline, in- 
cubated, and prepared along with the experimental 
material, as controls. 

In the sucrose-treated series 195 eggs had living 
embryos when opened. Of these 44.5% + 3.6% showed 
definite morphological abnormalities, compared with 
8.3% +1.8% of 234 living embryos in the saline- 
treated series. The great variety of abnormal morpho- 
logical types produced by this treatment is of interest. 
These malformed embryos resemble each other broadly, 
in that the most usual affected areas are the nervous 
and circulatory systems. This might be expected, since, 
as Weiss (1) has discussed, any deleterious agent seem- 
ingly will affect the more sensitive areas of an organ- 
ism first, and more severely than less susceptible parts. 
The stages treated here—0-72 hr, 0-96 hr, and 0-120 
hr—cover the period when these two systems are par- 
ticularly active in growth and differentiation. How- 
ever, the specific syndromes of abnormality found 
within this broad general pattern show extreme varia- 
tion, ranging from suppression or atypical develop- 
ment of a single region, such as the eye, to a com- 
pletely amorphous mass, or to complete absence of an 
embryo from the blastoderm. No one specific syndrome 
of abnormality occurs in a significant percentage of 
the material; rather a large number of abnormal con- 
ditions reported in the literature of being produced 
by experimental treatment of various types seem to 
have been closely duplicated here. 

To cite a few such examples: The “rumplessness” 
produced by Landauer (2) by injection of insulin or 
other chemicals, and described by Moseley (3) ap- 
pears in 8 embryos. The various abnormalities of the 
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central nervous system, particularly the “sinuous nerv- 
ous system” described by Catizone and Gray (4) after 
treatment with lead salts, and by Hansborough (5) as 
being produced by nicotinic acid, appear to be dupli- 
cated in 13 embryos. The presence of a double heart, 
shown by Szepsenwol (6) and by Waddington (7) 
to be brought about by operative injury, occurs in two 
examples. The author believes, however, that he has 
ruled out mechanical injury as a factor in the present 
work. Gray and his co-workers (8, 9), in two inter- 
esting abstracts, have shown that the injection of 
certain optically active compounds will significantly 
change the percentage of occurrence of heterotaxic 
embryos. In the present experiment, 9.7% + 2.1% of 
the treated embryos were heterotaxic compared with 
2.8% +11% in the saline-treated controls. These 
heterotaxic embryos often show other abnormalities 
in varying degrees, but only embryos that were nearly 
enough “normal” to determine their essential morpho- 
logical pattern have been included in the above figures. 
Gray did not comment on the occurrence of other 
abnormal conditions in his material. 

Particularly interesting is a comparison of the 
present results with the recent report by Eakin (10) 
on amphibian embryos that had been immersed in solu- 
tions of sucrose. His results also show variation in the 
abnormalities produced. Eakin has specifically de- 
seribed failure of pituitary development. Upon exami- 
nation of sectioned embryos in the present series, a 
broadly comparable condition was found; i.e., the for- 
mation of Rathke’s pouch was atypical. In 13 of the 
embryos examined this structure was considerably 
smaller (in two instances completely absent) than in 
control embryos of comparable age. This condition is 
typically accompanied by various other abnormalities, 
but there seems to be no correlation between the sup- 
pression of this structure and any other specific ab- 
normal condition. In the material examined thus far 
the infundibulum seems to be normally developed. 
Examination of more, and of older, specimens will be 
necessary before commenting further on this par- 
ticular condition. 

Eakin (10) has offered several possible suggestions 
as to the cause of the anomalies produced in his experi- 
ments, without specifically attempting an analysis of 
those causes. The present author can do little better. 
According to Needham (11), the chick embryo during 
the stages under discussion is largely dependent on a 
carbohydrate metabolism as a source of energy for 
growth and differentiation. Landauer (12) believes 
that the various abnormalities produced in his work 
result from interference with this metabolism. It would 
seem possible that sucrose reacts with the embryonic 
system in some such fashion, disturbing the basic 
developmental patterns, and being remarkably non- 
specific in its effects. When any material is injected 
into an egg, as in this work, there is obviously no 
control over its subsequent distribution. Time and 
spatial factors may enter in, so that the embryo or 
a region of the embryo may well be exposed to dif- 
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ferent concentrations of the material at different 
stages in development. If sucrose is capable of affect- 
ing development during these stages, as seems evident 
(whatever the specific effect may be), this might well 
explain the great variety of anomalies produced. As 
Weiss (1, 483) has pointed out, “Not only may the 
same type of malformation arise in various ways, but 
various kinds of malformations may also be caused 
by the same disturbance.” The present results seem 
to be another illustration of this point. 
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Quantitative Microdetermination of Amino 
Acids after Paper Chromatography* 


A. Pereira and J. A. Serra 


Estagao Agronémica Nacional, Sacavem, and 
Museu Zoolégico, University, Coimbra, Portugal 


Paper chromatography (1) and microbiological 
determination are the two most useful modern meth- 
ods of protein analysis. Paper partition chromatogra- 
phy was initially only a qualitative or semiquantitative 
method, which several workers soon tried to improve 
so as to meet quantitative standards. Generally this 
has been attempted by employing the ninhydrin re- 
action and measuring the color and area on the paper 
(2-4) or by extracting the amino acids from the paper 
spots and performing the ninhydrin reaction or a 
copper amino nitrogen determination (5-9). Even 
with these refinements, however, the estimation of the 
amino acids is only approximately quantitative, or the 
process is tedious, especially when it is necessary to 
extract the amino acid and use special reagents. 

We have been using a method which results in the 
accurate determination of quantities of amino acids of 
about 10 y; only rarely (in the case of histidine) is 
it necessary to use a greater amount of the compound 
(Table 1) to obtain a proportionality between the 
color produced and the quantity of amino acid present 
in the paper spot. Our procedure consists in (1) local- 
izing the spots on the paper and marking lightly their 
limits with a pencil, under an ultraviolet lamp; (2) 
utting the spots, introducing them in a volumetric 
10-ml flask and developing a color reaction with nin- 
hydrin; and (3) measuring the color intensity at the 


This work was aided in part by a grant from the Instituto 
para a Alta Cultura, Lisbon, to one of us (A. P.). 


TABLE 1 
Optical density (2-em cell) 
Quantity 
of amino Glu- ‘a 
acid droehlo- 
ride 
3 0.13 
5 0.17 0.16 0.14 0.09 0.09 
7 0.20 
10 0.29 0.25 0.21 0.15 0.12 
15 0.34 0.29 0.22 0.16 
20 0.16 
30 0.21 
4) 0.27 


end of the reaction. Localization of the spots by ultra- 
violet fluorescence is possible only after the paper is 
dried at room temperature for some days or heated 
at 100°-105° C for about 5 min. We prefer the heat- 
ing. According to Patton et al. (10), this fluorescence 
is essentially due to the paper surface being modified 
by deposition of the amino acid. 

The marked spots are eut, introduced into a 10-ml 
dried volumetric flask, and 0.5 ml of an appropriate 
ninhydrin solution is added. The volume of ninhydrin 
solution must be less than 1 ml, otherwise the reaction 
becomes less sensitive. The flasks are heated for 15 
min in a bath of vigorously boiling water, with occa- 
sional shaking, and are then immersed in water at 
room temperature for about 5 min. Distilled water is 
added, and the color intensity is measured in a color- 
imeter. Meanwhile, the piece of paper is allowed to re- 
main in the volumetric flask, the error due to it being 
negligible. For the colorimetry we use a Lumetron 
colorimeter with a 550-mu filter and a microcell 2 em 
thick. 

A blank with a piece of filter paper, of about the 
same size as that with the spot, and ninhydrin re- 
agent are prepared in the same way. We found that 
the blanks gave the same values for widely different 
pieces of paper and therefore may be neglected when 
comparative results are being obtained—that is, when 
pure amino acids are used as the standard. Of course, 
after the use of ammonia in paper chromatography, it 
is necessary to eliminate this compound; otherwise the 
blank may be variable. 

The ninhydrin solution oust be almost neutral, since 
the optimum pH for the reaction, without the use of 
reducing agents, is about 7. For the small volume in 
which the reaetion is performed the contribution of the 
piece of paper to changing the pH may be very im- 
portant. We noticed that different papers (Whatman 
No. 1, No. 2, and others), when immersed in 0.5 ml 
of ninhydrin solution, may more or less strongly 
modify the pH. This is especially true after develop- 
ing the chromatogram. The contribution of the amino 
acid to alteration of the pH is negligible. It is neces- 
sary, therefore, to correct the pH of the acid aqueous 
ninhydrin solution with a buffer to obtain a final pH 
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of 6.80—7.0. We used the following ninhydrin solution 
with good results: A fresh 1% ninhydrin solufion in 
water is mixed with an equal volume of a sodium 
veronal—HCl buffer of pH 7.0. This pH is obtained 
by mixing 5.36 volumes of 0.1 M sodium veronal with 
4.64 volumes of 0.1 N HCl. 

Table 1 illustrates the results we obtained with pure 
amino acids. 

The sensitivity of the ninhydrin reaction is different 
depending on the amino acid (11, 12), histidine being 
the least sensitive. The lower quantities of amino acid 
mentioned in the table give values greater than ex- 
pected; the reaction is quantitative only above these 
lower limits. For glycine the Lambert-Beer law is fol- 
lowed only above, and including, 5 y; for alanine, 
valine, glutamic acid, and phenylalanine the lower 
quantitative limit (inclusive) is 10 y, whereas for histi- 


Optical density 


2 


io 
15 


7 10 
Y of amino acid 
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dine this limit is 25 y. Fig. 1 illustrates this, showing 
that for the quantities employed, optical density is 
directly proportional to concentration. 

In order to determine an amount of amino acid 
below the lower quantitative limit, a known quantity 
of amino acid is added to the paper spot with a fine 
capillary pipette (e.g., 0.005 ml and 10 y of amino 
acid), and afterwards the reaction is performed as 
usual, the piece of paper with the spot having previ- 
ously been dried. For the quantities of histidine nor- 
mally found in proteins it is generally necessary to add 
a small amount of this compound to the respective 
spot in paper chromatographies corresponding to 
about 200-400 y protein, to obtain a quantitative color 
reaction. 

We hope that the procedure will prove to be useful 
also in the hands of other workers. The reproducibil- 
ity of the method lies in general within an error of 
3-5%, and duplicates usually give errors inferior to 
this. 
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Evidence for the Heparin Nature of the 
Nonspecific Hyaluronidase Inhibitor in 
Tissue Extracts and Blood Serum* 


David Glick and Bengt Sylvén 


Department of Physiological Chemistry, 

University of Minnesota Medical School, Minneapolis, 
and Cancer Research Division of Radiumbemmet, 
Karolinska Sjukbuset, Stockholm, Sweden 


The possible role of the nonspecific (nonantibody) 
hyaluronidase inhibitor of blood serum in the animal 
body, and its remarkable changes in concentration in 
infectious diseases, cancer, liver and kidney damage, 
and many conditions of stress (1), led to an earlier 
study (2) of its anatomical origin. A wide variety of 
tissues from the rabbit was investigated as possible 
sources of the serum inhibitor, but it could be demon- 
strated in none of the tissue extracts obtained. This 
might be explained by the very low concentration of 
inhibitor in these tissues. It was further found that 
certain steroids and hemoglobin derivatives were in- 
hibitors in vitro, but none of these could be the serum 
factor in question since the latter is heat-labile and 
its effect is decreased in the presence of phosphate. It 
is well known that isolated polysaccharides of the 
heparin group are potent inhibitors (3-9), and, as 
our work developed, evidence accumulated suggesting 
that the native heparin-protein complex (10) probably 
present in low concentrations in normal serum (11) 
might exert a hyaluronidase inhibition. It should be 
mentioned that certain mucoproteins of human serum 
prepared by the perchloric acid method of Winzler 
et al. (12) were devoid both of anticoagulant (13) and 
hyaluronidase inhibitor activities (14). 

The first suggestion as to the chemical nature of the 
nonspecific hyaluronidase inhibitor was provided by 
the finding that most of the serum inhibitor migrated 
with the albumin in the electrophoretic field (15), a 
finding later confirmed (16). It was previously known 
that purified commercial heparin added to plasma 
migrated with an electrophoretic mobility intermediate 
between that of heparin and albumin (17). This seems 
also to be the case for one of the components obtained 
by electrophoresis of the native heparin complex ob- 
tained from ox liver capsule extracts (18). 


1 This investigation was supported by research grants from 
the National Institutes of Health, Public Health Service, the 
Medical Research Fund of the Graduate School of the Unt 
versity of Minnesota, and by grants from the Caroline Ip 
stitute, the Swedish Medical Association, and Swedish Cancer 
Research Funds. 
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67 From recent work on the chemical purification of 
the inhibitor it was observed that protamine,? which 
is known to precipitate the polysaccharide part of the 

€.§ native labile heparin complex from serum (18), also 

113 | precipitates the inhibitor. Details of the use of prota- 

mine in the inhibitor purification will be given else- 


‘*¢@ where (19). It was also found that peptone shock in 
rabbits caused not only the usual rise in the coneentra- 
tion of heparin in the blood serum, but also an ele- 
vation of the inhibitor concentration (20). If the 
heparin increase was blocked by intravenous injection 
of India ink prior to peptone shock, following the 
method of Volkert (21), no rise in inhibitor coneen- 
tration was noted (20). 

TABLE 1 
PERCENTAGE INHIBITION* OF TESTIS HYALURONIDASE 
AND HEPARIN CONCENTRATION OF TISSUES 
RIcH IN MAstT CELLS 

dy) Endo- 

nal Liver metrial 

1 in capsule carun- (white- 

(cow), eulaet fish) 

‘lier % 

of 

: (A) Inhibition by 1.5 m 

inte tissue extract$ 4 14 20 

100-@ (B) Inhibition by 0.04 ml 

This§ human serum 11 19 25 

1 off (A) + (B) 26 49 53 

that Heparin in extract (mg %) 1.5 4.6 5.1 

in- 

rum * Inhibition determined by the method previously used (2). 

+ Obtained through the courtesy of A. F. Weber, Depart- 
and ment of Veterinary Medicine, University of Minnesota. 

e, It t Obtained through the courtesy of A. J. Walstad, Booth 
Fisheries Corp., Bayfield, Wis. 

the § Extract prepared by grinding tissue in a Wiley mill, ex- 

|. asm tracting pulp with 0.9% NaCl (5 ml/g tissue) for 2 hr at 8° 

A C, centrifuging, and filtering supernatant through a sintered 

ciass funnel. 

ably 

(11) Since mast cells contain a heparin-lipoprotein com- 

d bel Plex provisionally considered to be associated with the 

rum Microsomal fraction of their cytoplasm (18), tissues 

azler™ particularly rich in these cells were investigated as 
and possible sources of inhibitor. These proved to be the 

only exceptions observed to the previously reported 
€ them 2bsence of inhibitor in a variety of tissues (2). Thus, 


in Table 1, it may be seen that the three tissues chosen 
for their high mast-cell content all yielded extracts 
containing inhibitor, and when these extracts were 
combined with human serum, the mixtures had more 
than the additive amount of inhibitor. The basis of 
this mutual enhancing effect is not known. The colori- 
metric Azure A method (11) employed for the heparin 
analysis is far from precise, but it is eapable of a cer- 
tain degree of semiquantitation. It will be noted in 
the table that the order of inhibition and approximate 
heparin content of the tissue extracts were parallel. 

It should be pointed out that radiation sickness, 
which is accompanied by a hemorrhagic condition, has 


*The authors are indebted to W. A. Lott, E. R. Squibb & 
Sons, for a generous gift of protamine sulfate. 
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been shown to be associated with an increase of serum 
heparin (22-24). It has been found recently that total- 
body x-irradiation of rabbits resulted in an elevation 
of the serum inhibitor concentration (25). 

Finally, in connection with other investigations by 
B. Sylvén, O. Snellman, and co-workers, samples were 
repeatedly prepared by means of differential centrifu- 
gation of fresh ox liver capsules. These contained var- 
ious amounts of the native heparin-lipoprotein com- 
plex which possesses very high metachromatic and 
anticoagulant activities. The electrophoretic mobility 
of the active fraction was 5.9x10-° u (18). In these 
separations acetate and veronal buffer media were em- 
ployed, and the samples were shipped from Stockholm 
to Minneapolis by air in the frozen state in thermos 
bottles packed with solid CO,. On arrival the material 
was still frozen. The amounts of heparin present in 
the different samples had been assayed by the thrombin 
method of Jaques and Charles (26). After thawing, 
the liquids were assayed for inhibitor activity. In three 
different preparations, 33% inhibition was given by 
1.5 ml of each of the solutions, containing the equiva- 
lent of 45, 60, and 40 ug commercial heparin (Vitrum, 
Sweden), respectively. 

The evidence presented shows that the native 
heparin-lipoprotein compound obtained from tissues 
rich in mast cells is a hyaluronidase inhibitor. It is 
possible that this or part of this heparin compound 
is responsible for the nonspecific hyaluronidase inhibi- 
tion given by serum. Final proof will depend on the 
isolation of this serum factor and its comparison with 
the isolated tissue heparin complex. 
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Control of Covered Smut of Oats by Seed 
Treatment with an Antibiotic’ 


A. W. Henry, E. A. Peterson, R. L. Millar, 
and J. S. Horricks 


Department of Plant Science, 
University of Alberta, Edmonton 


The possibility of controlling plant diseases caused 
by seed-borne pathogens by seed treatment with anti- 
biotics has been explored in a few instances in the 
laboratory (1-4), and reduction in severity of disease 
by this means has been reported (2). 

In order to determine if field control of important 
seed-borne pathogens could be achieved by seed treat- 
ment with antibiotics, experiments were performed at 
the University of Alberta in 1950 with two known 
antibiotics, actidione and streptomycin, and certain 
smut fungi causing covered smuts of wheat, barley, 
and oats. Infested seed used was naturally smutted and 
was obtained from Alberta farmers. 

Actidione proved promising, particularly for the 
treatment of oats for the control of covered smut 
eaused by Ustilago kolleri Wille. At the concentration 
used—10 ppm in water—it gave almost complete con- 
trol of covered smut of oats without injuring the seed 
significantly, whereas streptomycin at a much higher 
concentration—1,000 ppm—failed to control this smut. 
In the case of barley, actidione reduced covered smut 
significantly without appreciable injury to the seed, 
but streptomycin gave no reduction in the amount of 
smut of this grain. Least promise from treatment with 
these antibiotics was shown in the ease of wheat, 
mainly because of injury to the seed. Both caused sig- 
nificant reduction in emergence, and streptomycin pro- 
duced very serious seed injury. Complete control of 
covered smut of wheat was obtained with actidione, 
but the severity of infection in check plots was low 
(24%). The results with oats only are presented in 
Table 1. Data for a number of commercial fungicides 
are also included. It is noteworthy that covered smut 
of oats is a major disease of an important crop and 
that it is one of the covered smuts most difficult to 
control successfully by seed treatment. 

It may be seen from the table that the antibiotic 
actidione compared favorably with the mercurials 
Ceresan M and Panogen 8? and with formaldehyde 
in the control of covered smut of oats. The fact that 


1 Financial assistance from the National Research Council 
of Canada is gratefully acknowledged. 

* Kindly supplied January 4, 1950, by the Upjohn co 
of Kalamazoo, Mich., through the courtesy of J. H. Ford. 


TABLE 1 


COMPARATIVE RESULTS OF SEED TREATMENT WITH 
ACTIDIONE, STREPTOMYCIN, AND COMMERCIAL 
FUNGICIDES IN THE CONTROL OF COVERED 
Smut or HULLED Oats 


Chemicals 
used in 
treatment 
of seed 


Coneentra- 
tion or 
amount 


Av percentage 
of smutted 


Av emergence* 
plants* 


Actidione 
Streptomycin 

sulfate 
Ceresan M 
Panogen 8 
Formaldehyde 
None (Ck?*) dry 
None (Ck?) wet _ 
L.8.D. 

* Obtained from field plots each sown with 200 seeds and 
consisting of a 12-ft row. Treatments were replicated 4 times 
and randomized. 

+ Ck = Check : dry check was untreated, and wet check was 
soaked in water for 4 hr. 


+ 
= Time treated 


10 ppm 128.0 
1,000 ppm 
oz/bu 
12 ¢e/50 gseed — 133.8 
1: 320 2min 139.0 

137.8 
4hr 151.5 


126.5 
137.5 


© 


bo 


formaldehyde failed to give complete control of the 
smut in these tests suggests that the sample of oats 
used carried a rather persistent type of infection. As 
measured by emergence, the actidione treatment ap- 
peared to effect control of covered smut of hulled oats 
without serious toxic action on the seed. No yield data 
were taken, but the general condition of the plants 
from seed treated with actidione appeared as satis- 
factory as that of the plants from seed treated with 
the mercurial fungicides. 

The results demonstrate that field control of an im- 
portant plant disease caused by a seed-borne fungus 
is possible by seed treatment with an antibiotic. The 
fact that the treatment with actidione in these experi- 
ments controlled covered smut of oats in a naturally 
smutted sample indicates that it might be expected 
to give a similar degree of control under farm con- 
ditions. The treatment as used is not one for immediate 
practical application, however. It does appear suffi- 
ciently promising to warrant further experimental 
work in the treatment of seed with actidione and 
other antibiotics. 
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W. H. Minshall, botanist, Division of Botany and 
Plant Pathology, Ottawa, has been transferred to the 
new Science Service Laboratory of the Dominion De- 
partment of Agriculture at London, Ontario. 


The Saratoga Experimental Gardens opened Janu- 
ary 1 in Saratoga, Cal., on the western side of the 
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Santa Clara Valley. Research will be undertaken on 
the selection and propagation of the best available 
strains of shade trees and native shrubs of Cali- 
fornia. Maunsell Van Rensselaer, director of the 
Santa Barbara Botanic Garden for 16 years, will be 
director. His assistants will be Thomas Marken and 
Dudley Phelps. 
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Volcanism—A Contributing Factor 
Major Change in Sea Level 


WE KNow that during the Tertiary there were con- 
siderable changes in the level of the sea. We know, 
also, that the Tertiary was a period of active and ex- 
tensive voleanism. From the bottom of the Pacific 
alone there have been poured out millions of cubic 
kilometers of lava, and the total outpourings on the 
bottoms of the seas are vastly greater than is gen- 
erally believed. The number of submarine masses ex- 
ceeds those that reach the surface and are marked as 
islands on maps. Perhaps some single masses have dis- 
placed more than 50,000 km* of water, and the vol- 
canic outflow in the Hawaiian area alone may amount 
to 500,000 

With only our present inadequate surveys and data 
on which to base opinions, it is very difficult to arrive 
at anything more than a very rough approximation 
of the amount of displaced water. It should be left to 
the geophysicists to calculate the probable rise in sea 
level caused by this displacement, but it appears pos- 
sible that voleanic activity has displaced enough water 
to raise the level of the sea as much as 500 m—per- 
haps more, even if generous allowance is made for 
compensating subsidence. If such a theory can be sub- 
stantiated, then answers to some of our perplexing 
problems connected with sea level changes may be at 
hand. 


Etwoop C. ZIMMERMAN 
Experiment Station, Hawaiian Sugar Planters’ 
Association 
Honolulu 


Antiquity of Man in America Demonstrated 
by the Fluorine Test 


THE fluorine content of Miocene horse bones from 
Florida has been reported in Scrence (112, 620 
[1950]). Investigations are currently being conducted 
also on the fluorine content of putatively ancient 
human and associated extinct animal bones from the 
same state (personal communications from R. F. 
Heizer and E. H. Sellards). It is hoped that fluorine 
tests will decide the questions of contemporaneity and 
relative antiquity of such disputed specimens as Mel- 
bourne man and Vero man. 

As was pointed out in the article referred to, the 
fluorine test for relative antiquity is not new. Some of 
the investigations upon which it is based were carried 
out in France during the early part of the 19th cen- 
tury. Revival of interest in the procedure is due in the 
main to Kenneth Oakley, of the British Museum (Nat- 
ural History), who has provided new datings for such 
famous Old World specimens as Piltdown man, Swans- 
comb man, and Galley Hill man. 

Considering the ready acceptance of Oakley’s find- 
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ings and the present industrious application of the test 
to American problems, it is astonishing that the 
fluorine dating of the Natchez human pelvic bone pub- 
lished in The American Naturalist (29, 301, 439, 719) 
by Thomas Wilson in 1895 has gone unrecognized. If 
Hrdlitka knew of this publication when he wrote his 
Skeletal Remains Suggesting or Attributed to Early 
Man in North America (Bur. Am. Ethnol., Bull. 33 
[1907]), he failed to mention it. This might be ex- 
pected because Wilson’s conclusions are contrary to 
those of Hrdlitka. The latter concluded on morpholog- 
ieal grounds that the Natchez pelvic bone was that of 
a recent Indian, whereas Wilson concluded fron the 
fluorine content that this bone was as ancient as an 
associated Mylodon bone. 

Beginning in 1881, Thomas Wilson spent 5 years in 
the consular service in Belgium and France. After 
this he traveled and studied in Europe for 2 more 
years, and in 1887 he succeeded Charles Rau as curator 
of prehistoric archeology in the U. S. National Mu- 
seum. These biographical facts undoubtedly explain 
his interest in the early French efforts to interpret 
the fluorine content of human bone. He found the 
experiments of Adolphe Carnot of Paris particularly 
illuminating and devoted considerable space in his own 
paper to their translation. 

Although the fluorine test was known to other Amer- 
ican anthropologists (Science, 21, 262 [1893]), Wilson 
alone seems to have had the imagination to apply it 
to a problem in American prehistory. His reasons for 
utilizing the Natchez bone were probably (1) the 
publicity given this specimen a short time before by 
the geologist Leidy, and (2) the willingness of the 
Academy of Natural Sciences in Philadelphia to fur- 
nish samples for testing. 

A first sample was tested for fossilization by W. F. 
Hildebrand, a chemist of the U. 8. Geological Survey 
stationed in the National Museum. He found that “the 
human bone is in a higher state of fossilization than 
is that of the Mylodon.” 

A second sample was tested for fluorine by R. L. 
Packard, a Washington chemist working in the Mu- 
seum laboratory. Commenting on Packard’s report, 
Wilson points out that 


the fluorine in the Mylodon was 0.28, in man 0.38... . 
A reference to [Carnot’s] tables will show that for mod- 
ern bones the average as caleulated from twelve speci- 
mens, is 0.058. By the same table the Quaternary bones 
were shown to be 0.36. [He goes on to say that the test] 

. Shows two things, (1) that ... the bones under 
present consideration, the man and the Mylodon, are sub- 
stantially of the same antiquity, and (2) ... their an- 
tiquity is about midway between the modern bones and 
those of the Quaternary geologic epoch. 


Failure to recognize this finding may be due to the 


ambiguous title under which it was published: “On 
the Presence of Fluorine as a Test for the Fossiliza- 
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tion of Animal Bones.” In any ease, for 55 years 
anthropology has been deprived of an important ob- 
jective argument in favor of the antiquity of man in 
America. 

T. D. Stewart 
U. S. National Museum, Washington, D. C. 


The Formation of Free Alkoxy 
(RO - ) Radicals in Solution 


Many investigators, on the basis of indirect evi- 
dence, have postulated the formation of alkoxy (RO -) 
free radicals in the course of the decomposition of 
hydroperoxides by ferrous salts. Direct evidence of 
the formation of such radicals in the aqueous phase 
has been obtained by carrying out the decompositions 
in the presence of butadiene. The products identified 
are accounted for by reaction sequences of the follow- 
ing type. 


ROOH + Fe** > RO: + FeOH* (1) 
RO: +H,C—CHCH=CH, ROCH,CH=CHCH,: (2) 
2ROCH,CH=CHCH, > (ROCH,CH=CHCH,—), (3) 


The yields of dimer vary somewhat with the nature 
of the hydroperoxide decomposed. With butadiene 
the best yield (85%) was obtained by decomposing 
t-butyl hydroperoxide; decomposition of a-eumyl hy- 
droperoxide and hydrogen peroxide yielded, respec- 
tively, 65% and 30% of the dimeric products. 

Butadiene forms, in addition to the dimer formulated 
in equation 3, smaller amounts (15-20%) of isomeric 
products—probably [ROCH,(H,C=CH)CH—],, to- 
gether with some ROCH,CH=CHCH,CH(CH= 
CH,)CH,OR. These isomeric products have been 
separated from the principal dimerie product 
[(ROCH,CH=CHCH,—),] by fractional distillation 
under reduced pressure. 

The carbon-hydrogen content and the molecular 
weight of the principal dimer are consistent with the 
empirical formula given above. Evidence of structure 
has been obtained by ozonolysis and oxidation to 
succinic acid (isolable to the extent of 80% of the 
calculated amount), and by hydrogenation and subse- 
quent hydrolysis of the saturated diether. These pro- 
cedures gave the 1,8 glycol, which was identified by 
conventional methods. 

It is of interest that, when hydroperoxide decompo- 
sition is carried out in the presence of a polyamine 
(e.g., triethylenetetramine) and traces of an iron salt, 
the butadiene product formed is of the type 
ROCH,CH=CHCH,OH.? This fact suggests that, 
under the specified conditions, the intermediate free 
radical (formed as indicated in equation 2) reacts 
with the hydroperoxide. 


ROCH,CH=CHCH, : + ROOH > 
ROCH,CH=CHCH,OH +RO- (4) 


1 For leading references see: Kharasch, Fono, and Nuden- 
berg, J. Org. Chem., 15, 763 (1950). 
2 These experiments were carried out with BE. H. White. 
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Additions of alkoxy free radicals to isoprene, to 
simple l-alkenes, and to allyl aleohol have also been 
studied. They will be reported in detail in the near 
future. 


M. S. Kwarascu 
W. NuDENBERG 
F. Armorto 


The George Herbert Jones Laboratory 
The University of Chicago 


Formation of Colloidal Sulfur 


THE recent article by Akiya, Nomato, and Okui 
(Science, 112, 463 [1950]) concerning the effect of 
ultrasonic waves and nitrous acid on the production 
of colloidal sulfur prompts the writer to report on 
some work done at the University of Wisconsin by 
C. H. Sorum and the undersigned. 

The kinetics of the reaction between thiosulfate ion 
and nitrite ion in dilute aqueous acid were studied, 
using the change in pH with time and the change in 
thiosulfate ion concentration with time. The rate law 
was found to be 


- a[8,0,"] 
dt 


= k| NO; 


Since both iodine titer and hydrogen ion concentration 
decreased in the course of this reaction, indicating the 
formation of S,0,=, it is hard to reconcile these data 
with the conclusions of the authors of the above- 
mentioned article (for their mechanism would hold 
if the iodine titer and hydrogen ion concentrations 
inereased). 

In our studies, the reaction was observed to take up 
hydrogen ions quite rapidly in acid solution, for the 
half-life of the reaction at pH 4.0 is less than 1 min. 
The formation of elemental sulfur is dependent on the 
concentrations of thiosulfate ion and hydrogen ion, 
a fact well demonstrated by the work of La Mer and 
co-workers (Kenyon and La Mer, J. Colloid Sci., 3, 
163 [1949] and preceding papers). If one assumes the 
following stoichiometry, 

2HNO, + 28,0,* + 2H* — 8,0,* + 2NO + 2H,0, 


a simple and consistent explanation for the retarda- 
tion of colloidal sulfur formation by nitrous acid is 
obtained. 

The yellow color, which was ascribed to an unstable 
intermediate in the first-mentioned article, was ob- 
served in our kinetic investigation. Since the rate of 
its appearance qualitatively followed the reaction rate 
law for thiosulfate oxidation, we feel it is probably 
nitrogen dioxide formed by oxygen and nitric oxide, 

If desired, further details may be obtained from thej 
writer, or from the thesis filed in the library of the 
University of Wisconsin at Madison, Wisconsin. As 
much work remains to be done before a satisfactory 
mechanism can be postulated, we are not planning any 
publication of our material at this time. 
Joun O. Epwarps 


Department of Chemistry 
Cornell University 
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‘SCH WS Culture in Crisis: A Study of the Hopi Indians. 
meee Laura Thompson. New York: Harper, 1950. 221 pp. 
$4.00. 

This is a study of an American Indian tribe living 
under socially critical conditions. Many scientists par- 
ticipated in making the original observations and in 
analyzing them, but Dr. Thompson is wholly responsi- 

_§ ble for the analysis presented in this fascinating vol- 
Okui § ume. The Hopi Indians of the Southwest and their 
ot of communities are her subjects, but the principal sub- 
ction § ject of the book is the dynamics and effects of the 
rt on @ white man’s impact upon Hopi personality and Hopi 
n by § social structure. Dr. Thompson gives a very clear ac- 

‘ count of what is known of the history of Hopi society 
€ 101 @ and then describes Hopi society as it is today. The 
died, analysis of Hopi personality structure suggests that 
ge 1 ® to the Hopi the world appears as a complex, balanced 
e law power system regulated by an inherent rhythmic 
principle. Everything that exists holds together in an 
interdependent relationship. Man, animals, plants, the 
elements, the supernatural powers, interact in an 
ration @ OTderly rhythmic fashion, for the good of all. Man, 
gz the however, has a certain measure of control over the 
:bove- Introduce into a society living by such beliefs Men- 
hold 2onite and Baptist missionaries with their doctrines of 
ations Si2, together with the whole apparatus for producing 
a sense of guilt, and the disintegrating effects upon 
ke up personality and ways of life become tragically in- 
or them ¢Vitable. Add to this the hypocritical behavior of the 
1 min. U- S. government toward its Indian wards—of which 
on them Dr- Thompson writes objectively—and the picture 
n ion, becomes a sad one indeed. Someone once remarked that 
or andi the trouble with the Red Indian is that he has been 
Jci., 3,95 10° much tied up in red tape. The truth is, unfortu- 
res thes ately, much worse than that, and Dr. Thompson tells 
it clearly and frankly. The new Indian Service policy 
instituted in 1934 commits the government to a wiser 
/ and more humane policy, and Dr. Thompson gives a 
tarda. valuable account of the positive effects of this policy 
acid is on Indian welfare. 
Her analysis leads her to conclude that the core 
of the Hopi crisis is ideological. The acculturation 
as Ob-f process has thrown the basic ideological dynamic of 
rate off the Hopi out of order. In her final chapter the author 
on rate® offers recommendations which, put into practice, would 
‘obably@ aimost certainly help solve the Hopi problem. The 
Oxide. analysis and the approach to the solution of the prob- 
om thell lems of culture in erisis made in this book present a 
of theft scientific methodology by which similar problems may 
sin. ASH be approached wherever they may occur. 
factory The late Benjamin Lee Whorf’s brilliant analysis of 
ing 8NY@ the Hopi language forms a valuable addition to the 
volume. 
M. F. Asuiey Montagu 
Department of Anthropology, Rutgers University 
Vol. 1139 April 6, 1951 
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Dirichlet’s Principle, Conformal Mapping, and 
Minimal Surfaces. R. Courant. New York: Inter- 
science, 1950. 330 pp. $4.50. 

This is a brilliant exposition of the sphere of 
mathematies centered around Dirichlet’s principle for 
surfaces, and it brings together many of the important 
developments in the theory since H. Weyl’s classical 
work Die Idee der Riemannschen Fliche. Weyl’s book 
marked the end of the period, beginning with Lord 
Kelvin in 1847, during which Dirichlet’s principle was 
vigorously established for Riemann surfaces. Subse- 
quent developments, strongly influenced by Weyl’s 
treatment, have been in two directions: (a) general- 
ization of the theory to higher manifolds by E. 
Cartan, Hodge, De Rham, Bochner, Weyl, and others; 
(b) generalization of Dirichlet’s principle to the 
theory of minimal surfaces by Douglas, Rado, Cour- 
ant, Morse, Shiffman, and others and its application 
to problems in the general theory of conformal map- 
ping of surfaces. 

The book, although concerned with developments of 
type (b), provides an excellent perspective for the 
understanding of other developments of a more ab- 
stract nature. As the author states in the preface, “It 
is written in a style which . . . expresses adequately 
the balance and tension between the individuality of 
mathematical objects and the generality of mathemati- 
eal methods.” 

An appendix by M. Schiffer summarizes some re- 
cent developments in the theory of conformal map- 
ping, with emphasis on the kernel function and varia- 
tional methods. 

The rich content of the book cannot be indicated 
by listing the various topies discussed. 

D. C. Spencer 

Department of Mathematics 

Princeton University 


Scientific Russian: A Textbook for Classes and 
Self-Study. James W. Perry. New York: Inter- 
science, 1950. 846 pp. $7.50. 

Modern languages contain within themselves sub- 
divisions of the forms of expression generally used 
by scientific workers in their publications. Whether 
one agrees to the need for such subdivision, on the 
grounds of linguistic practices, the fact itself exists, 
and its existence is being continually perpetuated by 
the rather formalized mode of scientific writing. In 
most eases one is on fairly easy ground in comprehend- 
ing a foreign language publication dealing with a 
scientific subject; relatively easy ground, that is, in 
comparison with the truly literary expression of the 
general literature, prose or fiction. The relative ease 
of the technical literature shows up exceptionally well 
in the Russian language, as Dr. Perry points out. 
Several years of close study would be needed by a 
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moderately serious student who tries to tackle the gen- 
eral Russian literature, with its many varied forms 
of expression, shaded meanings, idioms, and plain 
“slang.” On the other hand, a period of a year should 
suffice for a fairly sound adaptation to scientific 
Russian. 

Here is a welcome and sound addition to the avail- 
able textbooks dealing with the Russian language. 
Points of grammar are well illustrated with numerous 
examples, and a liberal sprinkling of tables of the 
usual word forms is provided, along with a vocabulary 
of nominal size. The author points out that the truly 
phonetic nature of the language is frequently modified 
in actual speech and that the student cannot expect 
to “sound” like a Russian, unless a Russian-speaking 
colleague aids him in the process. However, the re- 
viewer feels that Dr. Perry has done an excellent job 
of providing numerous pronunciation aids, of which 
the indication of accent placing is probably the most 
important. 


The logical order of prese:\ation used in the book 
must be commended, particularly the early stress on 
reading aloud; the usefulness of this device cannot be 
overemphasized in studying the Russian language. 


In physical appearance the book is attractive, and} 


the “open” appearance of the pages, with room for 
marginal notes; js welcome to many “scribblers” 
among us. The pfice is rather high, although not out 
of line with the current trend—particularly when the 
thoroughness of treatment is considered. 

It is a minor fault of the book that the “dropped” 
letters of the prerevolutionary Russian are mentioned 
only briefly in the beginning. Many of the classical 
scientific works in Russian belong to the early days, 
and a student might encounter a bit of trouble in 
reading such material, after seeing only the examples 
of modern Russian in the book provided by Dr. Perry. 

G. M. Koso.aporr 
Department of Chemistry 
Alabama Polytechnic Institute 


Scientific Book Register 


The Principles of Cloud-Chamber Technique. J. G. Wil- 
son. New York: Cambridge Univ. Press, 1951. 131 pp. 
$2.75. 

Photometric Atlas of the Near Infra-Red Solar Spectrum, 
1.8465 to 125,242. Orren C. Mohler et al. Ann Arbor, 
Mich.: Univ. Michigan Press, 1950. 124 pp. $4.00. 

Races & Cultures of India. Rev. ed. D. N. Majumdar. 
Lucknow, India: Universal Publishers, 1950. 215 pp. 
Rs. 8/8. 

Quantum Mechanics. Alfred Landé. New York: Pitman, 
1951. 307 pp. $5.50. 

The Practice of Sanitation. Edward S. Hopkins and 
Francis B. Elder. Baltimore, Md.: Williams & Wilkins, 
1951. 423 pp. $7.50. 

Geography in the Twentieth Century. Griffith Taylor, Ed. 
New York: Philosophical Library; London: Methuen. 
630 pp. $8.75. 

Natural and Synthetic High Polymers. 2nd ed. Kurt H. 
Meyer. New York-London: Interscience, 1950. 891 
pp. $15.00. 

Experimental Physiology. With anatomical and mechani- 
cal illustrations and an appendix of technical data. 
Rev. ed. Maurice B. Visscher, Ernest B. Brown, and 
Nathan Lifson. Minneapolis, Minn.: Burgess, 1950. 
126 pp. $2.75. 

The Nomogram: Theory and Practical Construction of 
Computation Charts. 4th ed. H. J. Alleock and J. 
Reginald Jones; revised by J. G. L. Michel. New York- 
London: Pitman, 1950. 238 pp. $3.75. 

TV and Other Receiving Antennas. Arnold B. Bailey. 
New York: Rider, 1950. 595 pp. $6.00. 

L’Ozone Atmosphérique. Charles Fabry. Paris, France: 
Centre National de la Recherche Scientifique, 1950. 
278 pp. 

Radiation Monitoring in Atomic Defense. Dwight E. 
Gray and John H. Martens. New York: Van Nostrand, 
1951. 122 pp. $2.00. 

Big Hugh: The Father of Soil Conservation. Wellington 
Brink, New York: Macmillan, 1951. 167 pp. $2.75. 
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Metabolic Interrelations. Transactions of the Second Con- 
ference, January 9-10, 1950. Edward C. Reifenstein, 
Jr., Ed. New York: Josiah Macy, Jr. Foundation, 1950, 
279 pp. $3.95. 

Applied Nuclear Physics. 2nd ed. Ernest C. Pollard and 
William L. Davidson. New York: Wiley; London: 
Chapman & Hall, 1951. 352 pp. $5.00. 

James Lind: Founder of Nautical Medicine. Louis H. 
Roddis. New York: Schuman, 1950. 177 pp. $3.00. 
Advances in Carbohydrate Chemistry, Vol. 5. Claude 8. 
Hudson and Sidney M. Cantor, Eds. New York: 

Academic Press, 1950. 322 pp. $6.80. 

Biological Antioxidants. Transactions of the Fourth Con- 
ference, December 8-9, 1949. Cosmo G. Mackenzie, Ed. 
New York: Josiah Macy, Jr. Foundation, 1950. 181 
pp. $3.25. 

The World of Science. 2nd ed. F. Sherwood Taylor. New 
York: Norton, 1950. 1,064 pp. $7.50. 

Vitamins and Hormones; Advances in Research and 
Applications, Vol. VIII. Robert 8. Harris and Kenneth 
V. Thimann, Eds. New York: Academic Press, 1950. 
342 pp. $6.80. 

A Laboratory Guide to the Anatomy of the Rabbit. E. 
Horne Craigie. Toronto, Canada: Univ. Toronto Press, 
1951. 113 pp. $2.75. 

Proceedings of the International Statistical Conferences, 
Econometric Society, Vol. V. September 6-18, 1947, 
Washington, D. C. Dickson H. Leavens, Ed. Baltimore, 
Md.: International Statistical Conferences, care Monu 
mental Printing Co., 1950. 340 pp. 

The Smut Fungi. A Guide to the Literature, with Bib- 
liography. George William Fischer. New York: Ronald 
Press, 1951. 387 pp. $6.00. 

Les Propriétés Optiques des Lames Minces Solides, 
XXIII. Colloque Internationaux du C.N.R.S., Marseille, 
19-23 Avril 1949. Paris, France: Centre National de 
la Recherche Scientifique, 1950. 176 pp. 2,200 fr. 

The Science of Health. 2nd ed. Florence L. Meredith. 
Philadelphia: Blakiston, 1951. 452 pp. $3.75. 
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Scientists in the News 


Harry W. Affierbach has been appointed director of 
research at Ingram-Richardson Mfg. Co. of Indiana, 
Frankfort. Mr. Afflerbach succeeds Clark Hutchison 
who resigned recently. 


Alfredo Barrera-Vasquez, former professor at Tu- 
lane University, has joined the Secretariat of Unesco 
in Paris. His principal responsibility will be a study 
of methods of combating illiteracy in multilanguage 
countries, especially those in which large portions of 
the population speak other than the official languages. 
His first task will be to prepare for a meeting of 15 
educators from Asia, Latin America, and Africa to be 
held in November at Unesco House. Prior to going to 
Tulane in 1949, Dr. Barrera-Vasquez headed Mexico’s 
institute for the teaching of literacy to monolingual 
Indians. 


Jean S. Beeman has joined the ONR as assistant to 
Freeman H. Quimby, head of the Physiology Branch. 
She was formerly with the National Cancer Institute 
as a biologist. Marguerite Young, research psycholo- 
gist, has become assistant to John T. Wilson, head of 
Personnel and Training, Human Resources Division. 
She was formerly with NRL. 


Con- 
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Jorgen Kristian Frederick Bornvig, civil engineer with 
the National Testing Institute, Copenhagen, arrived 
in the U. S. on March 15, to study the chemical analy- 
sis of metals under the auspices of the Technical As- 
sistance Program. Mr. Bornvig’s schedule includes a 
study of ore and mineral analysis by spectrographic 
means at the Geological Survey Laboratory, and of 
spectrography, spectrophotometry, fire assaying, and 
potentiometry at the National Bureau of Standards. 
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James Harrington Boyd has been appointed visiting 
professor of chemical engineering at the Columbia 
University School of Engineering. Dr. Boyd, who will 
teach in the spring session, is a specialist in the 
commercialization of chemical research and its coor- 
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19508 dination with manufacturing and sales. During the 
bit, BY he participated in the synthetic rubber program. 
Press E. M. Crowther, head of the Chemistry Department, 

Rothamsted Experimental Station, is studying soil 
re and fertilizer research under the auspices of ECA at 
imore il the USDA Plant Industry Station, TVA, and several 
Monu- Of the land-grant colleges. 

h Bib T. Z. Csaky, of Duke University School of Medicine, 

Ronald 288 joined the staff of the University of North Caro- 
lina School of Medicine as assistant professor of phar- 

solides, ™2cology. 

ille, 

wy a Maurice Ewing, professor of geology at Columbia 
and specialist in the investigation of the bottom of the 

edith. Atiantic Ocean, will deliver the 1951 Westbrook Free 

Lecture of the Wagner Free Institute of Science, 
ol. 1139 April 6, 1951 


News and Notes 


Philadelphia, on “Exploration of the Atlantic Ocean 
Basin.” The lectureship was founded in 1912 under 
the terms of the will of Richard B. Westbrook. 


The secretary-general of the South Pacifie Com- 
mission, W. D. Forsyth, plans to relinquish his post 
and return to Australia. The Australian government 
made Mr. Forsyth’s services available to the com- 
mission in 1948, His extended leave from the Aus- 
tralian External Affairs Service expires this year. Mr. 
Forsyth was counsellor at the Australian Embassy 
in Washington and Australian representative on the 
Trusteeship Council at Lake Success at the time of 
his appointment. F. L. Hunt retired on November 28 as 
deputy secretary-general, and J. Ryan of the com- 
mission staff has been appointed acting deputy secre- 
tary-general pending the selection of a permanent ap- 
pointee. 


James M. Hamilton has been named head of the Di- 
vision of Plant Pathology, New York State Experi- 
ment Station, Geneva, by the Board of Trustees of 
Cornell University. Dr. Hamilton sueceeds Otto A. 
Reinking, who retired in April 1950, and has been as- 
sociated with the station at Geneva since 1930. 


Elmer L. Henderson, surgeon, Louisville, Ky., was 
unanimously elected president of the new American 
Medical Education Foundation, which is raising funds 
within the medical profession for the unrestricted 
use of the nation’s medical schools. Dr. Henderson 
is also president of the American Medical Association 
and of the World Medical Association. 


Among recent visitors the Agricultural Research 
Administration mentions Guiseppe Jannone, director 
of Italy’s Plant Disease Laboratory, and Oivind Hau- 
gen, professor of engineering, and head of Norway’s 
Agricultural Engineering Institute. 


H. Fraser Johnstone, head of the chemical engi- 
neering division, University of Illinois, and Mott 
Souders, Jr., director of chemical engineering research, 
Shell Development Co., have been appointed to the 
advisory board of the chemical engineering series of 
text and reference books published by the MeGraw- 
Hill Book Co. This series, originally outlined in 1925 
by a committee of 12 educators and industrialists, 
now includes 31 titles. 


William J. Kelley has been appointed a consultant 
on industrial relations and manpower in the Depart- 
ment of Defense. Father Kelley is a former chairman 
of the New York State Labor Relations Board and a 
member of the panel of arbitrators of the Federal 
Mediation and Conciliation Service. He is professor 
of social philosophy at the Oblate House, Catholic 
University, Washington. 


Carney Landis, professor of psychology, Columbia 
University, and principal research psychologist, Psy- 
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chiatric Institute, has been appointed Walker-Ames 
visiting professor of psychology at the University of 
Washington for the spring quarter. 


On sabbatical leave, Herbert L. Mason, professor of 
botany and director of the herbarium, University of 
California, Berkeley, is conducting some research at 
the University of Nebraska. During his visit he will 
deliver two public lectures in his specialized fields of 
taxonomy, paleobotany, and plant geography. 


Columbia University has appointed Philip E. 
Mosely, professor of international relations, as direc- 
tor of its Russian Institute. He succeeds Geroid T. 
Robinson, who resigned to devote more time to teach- 
ing and research. Dr. Mosely has been on the staff 
of the institute since it was organized five years ago. 


John G. Munson, who since 1939 has been Vice 
President—Raw Materials, U. S. Steel Company, has 
recently retired, but his services in an advisory ca- 
pacity will be available. The position of Vice President 
—Raw Materials, has not yet been filled, but the en- 
gineering and raw materials function for the time 
being will be under the direction of M. W. Reed, an 
executive vice president. The discovery of the Cerro 
Bolivar iron ore deposits in Venezuela and the devel- 
opment of beneficiation methods for treating Minne- 
sota taconite ores were outstanding achievements 
scored by U. S. Steel during Mr. Munson’s term as 
vice president. He had previously served as presi- 
dent of Michigan Limestone and Chemical Company 
and Bradley Transportation Company. 


John Paul Nafe, on sabbatical leave from Washing- 
ton University, St. Louis, is a visiting professor of 
psychology at the University of Texas for the spring 
semester. 


Recent visitors at the National Bureau of Standards 
were Matsujiro Oyama, professor of electrical engi- 
neering, University of Tokyo; Saburo Kumagai, pro- 
fessor of telecommunications, University of Osaka; 
Yoshio Fujioka, professor of physies, Tokyo Univer- 
sity of Education; D. Sharma, lecturer in physics, 
University of Allahabad; and Heimo Kautonen, archi- 
tect, Ministry of Works, Helsinki. 


Thomas A. Perls recently joined the staff of the Na- 
tional Bureau of Standards in the Office of Basic 
Instrumentation. He is engaged in basic research on 
such projects as pneumatic instruments (measuring 
instruments based on critical flow through nozzles 
and orifices) and spring transducers (springs which, 
when pulled apart, separate progressively instead of 
simultaneously, thus providing means for conversion 
of mechanical displacement into a change in electrical 
resistance). Dr. Perls came to this country from 
Germany in 1939 and entered Yale University as a 
physics student. He began research at the David 
Taylor Model Basin in 1945, becoming head of the 
instrument development section in 1948, 


ARA recently enjoyed a visit of a large delegation 
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of Turkish scientists, most of whom are connected with 9% 


the Ministry of Agriculture. Among them were) 
Talat Vardar, Ali Bulat, Cemalettin Omurtag, Ahsen 7 
Adaoglu, and Mustafa Durusoy. } 


O. H. Wansbrough-Jones, formerly scientific adviser” 
to the Army Council, has been appointed principal 
director of scientific research (defense) at the British Wy 
Ministry of Supply. d 


Frederick P. Willcox, of Washington, D. C., has 


been named vice president and director of research of © 
Fairchild Camera and Instrument Corporation. For 
the past two years Mr. Willcox has served as consult- 


ant to the government in Washington, as well as to = 


Fairchild, for which he has developed specialized 
equipment, including a series of high-speed aerial) 
camera shutters that give exposure intervals as] 
brief as 5/10,000 second. 


Hurd C. Willett, of MIT, has received the award of 


the American Meteorological Society for his contriby- 


tions to synoptic meteorology. The society also honored 
Henry S. Shaw, of Westport, Maine, an amateur 
meteorologist, and commended House Beautiful maga-9 
zine “for the far-reaching and highly stimulating) 
work initiated through its climate control project.” ff 


Colleges and Universities 


A center of Pakistan studies is being developed at 
Columbia University as part of the projected Near 
and Middle East Institute, the first part of whieh was 
opened last fall as a center for Israeli studies. The 
Pakistan government has pledged an annual grant 
to support the studies. 


The Escuela de Bellas Artes is now an official part 
of the new Instituto Allende, of Mexico’s University§ 
of Guanajuato. 


The Economic Cooperation Administration will bring 
40 students from Formosa and Free China to the 
U. 8. for a year’s training in agriculture, engineering, 
public health, and the natural and social sciences. 
After their training here they will be expected to 
continue their work in their native countries. 


During its Summer School for American Students, 
the University of Oslo will hold a special Institute for 
English-speaking Teachers (June 23-August 4). Be 
sides a general survey of Norwegian culture, a course 
on the education system of Norway is planned. In 
honor of the Nobel peace prize winner, several Nor- 
wegian firms have donated a Ralph Bunche Scholar- 
ship Fund to the summer school. At least two of the 
four 1951 scholarships will probably be awarded to 
American Negro students. Inquiries regarding the 
teachers institute should be addressed to Oslo Sum- 
mer School Admissions Office, St. Olaf College, North- 
field, Minn. 


In addition to a Conference on Science in Gen 
eral Education to be held at Harvard July 9-11, the 
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Wummer School will offer “History of Modern Science, 


8th to 20th Centuries” (I. Bernard Cohen) ; “Philoso- 
phy of Modern Science” (Philipp G. Frank); and 
Field and Laboratory Work in Biology” (Albert E. 


TNavez). 


The elevation of Rhodes University College, 
trahamstown, to full university status early in March 


Wprings to a total of eight the teaching universities in 


South Africa—four English and four Afrikaans. 


J. H. Viljoen, minister of education, arts, and science, 


trie Louw, minister of economic affairs, and B. J. 
Schonland, former president of the Council for Scien- 
ifie and Industrial Research, participated in the in- 
ugural ceremonies. 


A fund of $4,800,000 has been authorized to provide 


new buildings for the University of Tennessee medical 
Munits. Six existing buildings will be remodeled. The ex- 
#pansion program will also enable the College of Medi- 


Mine to admit 200 new students each year instead of 


The University of Wyoming will hold its regular 


summer field courses in zoology, geology, and botany at 


ts Science Camp in the Medicine Bow Mountains, 
June 18—July 21. Laboratory space for professional 
workers may be procured without charge; the only 
‘harge is for board and room. Further information 


ed at 
Near 


May be obtained from the eamp director, S. H. Knight, 


Jniversity of Wyoming, Laramie. 
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Fellowships 


Allied Chemical & Dye Corporation has renewed its 
awards of 31 graduate fellowships in 24 universities, 
“olleges, and institutes of technology for the aca- 
lemie year 1951-52. Mainly in the fields of chemistry 
and chemical engineering, the fellowships have been 
ffered to the University of California, Caltech, Car- 
megie Tech, Chicago, Columbia, Cornell, Duke, Har- 
ard, Illinois, lowa, MeGill, MIT, University of Michi- 
gan, Minnesota, Northwestern, Ohio State, Penn 
State, University of Pennsylvania, Brooklyn Poly- 
echnic, Princeton, Purdue, Syracuse, Wisconsin, and 
fle. 
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The Oak Ridge Institute of Nuclear Studies, which 
is administering the Atomic Energy Commission’s 
fellowship programs for 1951-52, has announced the 
personnel of the nine-man fellowship board that will 
elect AEC-sponsored fellows: George B. Pegram, 
chairman; and George H. Boyd, Robert G. Brode, 
etley W. Bronk, Leland J. Haworth, Warren C. 
Johnson, Homer W. Smith, Elvin C. Stakman, and 
Jouglas Whitaker. The board met in Oak Ridge 
March 20-21 and selected more than 200 fellows from 
586 applicants. Notices were mailed on March 30. 


Du Pont is making a regular gift of $15,000 for 
five years to establish an annual research professor- 
hip in chemistry at Harvard in the name of Wallace 
Hume Carothers, inventor of nylon, who died in 1937. 
Each Carothers professor will be enabled to devote 


April 6, 1951 


his full time for one year to directing research in 
chemistry at the postgraduate and postdoctoral level. 
First Carothers professor will be E. Bright Wilson, 
Jr., who will continue as Theodore W. Richards pro- 
fessor of chemistry. His work has centered on the 
study of quantum mechanics in chemistry. 


Meetings and Elections 


The American Society of Tool Engineers elected 
J. J. Demuth president at its annual meeting in New 
York. L. B. Bellamy, Roger F. Waindle, and T. J. 
Donovan, Jr., were elected vice presidents; W. A. 
Thomas, secretary; H. C. McMillen, treasurer; and 
H. B. Osborn, Jr., assistant secretary-treasurer. 


A conference supported through a $2,000 gift from 
the Wenner-Gren Foundation will be held at North- 
western May 17-19. Limited to the 20 specialists in 
human behavior problems who will be members of the 
conference, the program will have one lecture open 
to the public, which will include a discussion by an 
anthropologist and a psychiatrist on “What We Know 
and What We Don’t Know.” Ralph Linton, Bryce 
Boyer, and Otto Klineberg are among those who will 
participate in the meeting. Francis L. K. Hsu is 
chairman of the committee on arrangements. 


New officers of The Electrochemical Society, who 
will take office at the Washington meeting, are Ralph 
M. Hunter, president, and Marvin J. Udy, vice presi- 
dent. Henry B. Linford, of Columbia University, and 
E. G. Widell, of RCA, will continue as secretary and 
treasurer, respectively. 


The Federation of American Societies for Experi- 
mental Biology will offer a placement service, April 
28-May 3, at its Cleveland meetings in the Public 
Auditorium. Registration of applicants is scheduled 
for Saturday and Sunday, registration of employers 
from Sunday until Tuesday, and interviews Monday 
through Thursday. Advance registrations will be ac- 
cepted at the Washington office, 2101 Constitution 
Ave., Washington 25, until April 15. Applicants al- 
ready registered must notify that office by April 15 
so that their records may be taken to Cleveland. 


A symposium on Pacific research, sponsored by the 
Hawaiian Academy of Science, was held in Honolulu 
March 9-10. Addresses were given by L. D. Baver, 
who presided, Peter H. Buck for the Bernice P. Bishop 
Museum, K. C. Leebrick for the South Pacifie Com- 
mission, Harold J. Coolidge for the NRC Pacific 
Science Board, and Loring G. Hudson for the Pacific 
Science Council Secretariat. Brief reports of research 
also were given by representatives of a dozen govern- 
mental and private scientific institutions present in 
Hawaii. About 130 scientists, grouped into 11 com- 
mittees, then reviewed what seientifie work had been 
and is now being done in the Pacific, and formulated 
recommendations for future work. At the final session, 
more than 150 recommendations were approved by 
the combined group. The committees covered geol- 
ogy, geophysics, hydrology, meteorology, oceanog- 
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raphy, zoology, entomology, conservation, museums in 
Pacific research, soil survey, land classification, crop 
improvement, soil management, animal improvement, 
anthropology, social sciences, health, and nutrition. 
Both papers and recommendations will be published 
in the Proceedings of the Hawaiian Academy of 
Science. 


Miscellaneous 

The Festival of Britain, May 3 through September, 
will celebrate Britain’s contribution to civilization in 
science and technology, the arts, architecture, and in- 
dustrial design. Science’s part in the festival will 
consist of a number of officially organized exhibitions, 
of conferences and special activities arranged by the 
learned societies and institutions. The South Bank 
Exhibition (London) will emphasize British contri- 
butions to civilization, examples being selected chiefly 
from science, technology, and industrial design. A 
special feature will be the Dome of Discovery, where 
British initiative in discovery will be shown to be a 
continuing world force, extending not only over the 
earth and oceans but into the heart of the atom and 
outward to the extremes of the universe itself. The 
Exhibition of Science (South Kensington) has a more 
limited theme—present-day knowledge of the inner 
structure of matter, both living and inert. The displays 
will show what is now known of the inner structure of 
the atom and of the living cell, how substances are 
built up, and how animals and plants grow. A Stop 
Press section will display some of the lines on which 
contemporary research is proceeding. The Exhibition 
of Industrial Power (Glasgow) will be concerned with 
heavy engineering and shipbuilding. Its story will 
follow two sequences—power as originating in coal, 
and power as originating in water. New forms of dis- 
play will present a graphie picture of contemporary 
development, not omitting its human implications. 
The festival ship Campania will contain a smaller 
version of the South Bank Exhibition. It will coast 
the British Isles, putting in for short periods at a 
number of the more important centers of population. 
Among the organizations arranging other scientific ac- 
tivities are: The Royal Society, British Association for 
the Advancement of Science, Department of Sei- 
entific and Industrial Research, Council for British 
Archaeology, Building Research Council, Chemical 
Society, Imperial Institute, Textile Institute, Torry 
Research Station, Royal Geographical Society, Na- 
tional Rose Society, International Society of Clinical 
Pathology, Royal Photographie Society, Royal Society 
of Medicine, and many others. 

Chemicals wanted by the Registry of Rare Chemi- 
cals, 35 W. 33rd St., Chicago 16, are: iron dithionate; 
magnesium saccharate; aluminum methionate; stron- 
tium perchlorate; copper selenide; 2,2’-biquinoline; 
p-hydroxybenzophenone; salicylalazine; 2,4,6-trichlor- 
obenzaldehyde; 2,3,4-trichlorobenzaldehyde; 2,3,4,6- 
tetrachlorobenzaldehyde; trisilane; 4-aminobutanal; 
1,5-dihydroxyanthracene; 4’-methoxy-2,4-diaminoazo- 
benzene; 1,4-diaminopentane; tribromofluoromethane; 
fabiatrin; scopolin; and tibatin. 
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Recent Deaths 


Theodore J. Abbott (78), physician, Cornwall-on. 
Hudson, N. Y., Mar. 1; William Fitch Allen (75), 
anatomist, Portland, Ore., Mar. 11; Henry L. Banzhi 
(85), dean emeritus, Marquette Dental School, Mil. 
waukee, Mar. 6; Samuel L. Bauer (47), pediatrician, 
Cincinnati, Feb. 18; King Chu (63), educator, Hart. 
ford, Conn., Mar. 9; Lennie P. Copeland (69), mathe. 
matician, Wellesley, Mass., Jan. 11; Harry S. Crosse 
(82), gynecologist, St. Louis, Mar. 10. 


John J. Decker, surgeon, Albany, N. Y., Feb. 23; 
Eginhard Dietze (59), electrical engineer, Bradenton, 
Fla., Feb. 25; A. Wilmer Duff (86), physicist, Wor- 
cester, Mass., Feb. 24; Edison J. Emerick (87), nev A 
rologist, Winter Park, Fla., Feb. 25; James Bruc@ V1 
Ferguson (83), nose and throat specialist, Toronto,§ 1 
Feb. 28; John Francis Gallie (37), geologist, Ney 
York City, Jan. 12; Henry Solon Graves (79), for- Ge 
ester, Brattleboro, Vt., Mar. 7. 


Thomas Harvey Haines (79), psychologist 
psychiatrist, Montclair, N. J., Mar. 2; William D. Har 
kins (77), chemist, Chicago, Mar. 7; Harry C. Hem 
ley (61), agricultural economist, Washington, D. (, 
Mar. 10; J. Gardner Hopkins (68), bacteriologist, A 
New York City, Feb. 27; Cheng-Yang Hsu (53), 
physicist, Hampton, Va., Feb. 17; Richard F. Me Fi 
Coart (60), surgeon and gynecologist, Providence, the 
R. L., Feb. 25; Johannes Mattfeld (56), taxonomist, of 
Berlin, Jan. 19; George A. Miller (87), mathematician, 
Champaign, Ill., Feb. 10; Edmund Rich Morton (54), 
electrical engineer, Brooklyn, N. Y., Feb. 20. AS 


William R. Nicholson (82), gynecologist, Philadel. 
phia, Feb. 18; Calvin Gates Page (83), bacteriologist, 
Boston, Feb. 25; Chang Po-ling (76), educator, 
Tientsin, China, Feb. 27; Harvey Lee Price (76), , 
horticulturist, Ingomer, Pa., Feb. 18; James W. Price W. 
(74), tuberculosis specialist, Saranac Lake, N. Y, of 
Feb. 24; George S. Reiss (57), surgeon, Long Beach, 
L. I., N. Y., Mar. 2; J. F. Ritt (57), mathematician, § ilh 
New York City, Jan. 5; Aimar H. Rollefson (49), 
physicist, Houston, Tex., Feb. 18. 


Edward H. Schulz (78), Colonel, U. 8. Engineers, 
Berkeley, Cal., Mar. 3; Irving J. Seskis (52), pharms 
cist, New Orleans, Mar. 5; Hermon L. Slobin (67),§ Br 
mathematician, San Diego, Cal., Feb. 22; Georg§ in 
Milton Smith (71), surgeon, Pine Orchard, Comn,§ sig 
Feb. 26; Henry Louis Smith (91), physicist, Greens § pr 
boro, N. C., Feb. 27; W. Wallis Smith (64), physi- 
cian,. Miami, Mar. 4; Fred H. Sterns (63), anthro 
pologist, East Meadow, L. L., N. Y., Mar. 7; Olive 
S. Strong (86), neurologist, Hartford, Conn., Feb. 
22; Douglas A. Thom (63), child psychiatrist, Boston, 
Feb. 23; Gideon Timberlake (73), urologist, &. 
Petersburg, Fla., Mar. 1; Harry M. Weeter (63),| 
pathologist, Louisville, Ky., Feb. 25; Ward Benj- 
min White (66), food chemist, Washington, D. C, 
Feb. 24; William H. White (58), entomologist, Wash- 
ington, D. C., Mar. 14; Fred M. Zeder (64), engineer, 
Miami, Feb. 24. 
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GENERAL ZOOLOGY. New 2nd edition 


By Tracy I. Storer, University of California at Davis. McGraw-Hill Publications in the 
Zoological Sciences. Ready in May 


A general introductory text for colleges, the second edition of this well-known book has been re- 
vised for the incorporation of recent developments. Part I consists of general animal biology, 
including structure, physiology, reproduction, genetics, ecology, ete. Part II covers the animal 
kingdom from Protozoa to man. A revised edition of the laboratory manual to accompany 
General Zoology will be available. 


ASTROPHYSICS: A Topical Symposium 


Edited by J. A. Hynex, Ohio State University. McGraw-Hill Astronomical Series. Ready in 
May 


A symposium of papers treating ‘‘essentially all the active fields’’ of astrophysics. The fifteen 
contributors are leaders and authorities in their respective fields. The volume commemorates the 
Fiftieth Anniversary of the Yerkes Observatory and reviews the progress in astrophysics during 
the half-century since the founding of the observatory. The book combines many of the features 
of a textbook, a handbook, a historical study, and a technical treatise. 


ASIA’S LANDS AND PEOPLES. New 2nd edition 
By Georce B. Cressey, Syracuse University. McGraw-Hill Series in Geography. Ready in 
May 
Accepted in the original edition as the first really comprehensive volume dealing with Asiatic 
geography from an American viewpoint, this book has been fully revised in the second edition. 
While the overall organization remains the same, much of the book has been rewritten in the light 
of the author’s first-hand observation of Asia. Changes include: post-war production figures; 
separate chapters or rewritten material on Korea, Pakistan, Indonesia, ete.; new and improved 
illustrations and corrected and redrawn maps, showing new boundaries and additional material. 


TELEVISION PRINCIPLES 
By Rosert B. Dome, General Electric Company, Syracuse, N. Y. Ready in May 


Bridges the gap between a general course in radio theory and the practice of radio engineering 
in the specialized field of the television engineer, covering the field from the origin of the picture 
signal at the camera to the reproduction of the picture signal at the receiver picture tube. Ap- 
proach is from the point of view of the practicing engineer. 


Send for copies on approval 


McGRAW-HILL BOOK co., 1! 


~S20 WEST 42ND STREET, NEW YORK 18, 
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If You Use Any of These Laboratory Animals 
— Purina Laboratory Chow Can Help You 


RATS + MICE + MONKEYS 
DOGS + HAMSTERS + CATS 


You will acclaim Purina Laboratory Chow 
for its unsurpassed uniformity and 
timesaving efficiency. 
Purina Research Laboratories regularly 
check its chemical, mineral and vitamin 
content — insuring constant nutritional value. 
In its convenient checker form, waste is 
eliminated and a clean, complete diet is 
provided for your laboratory animals. 
For exacting experimental work requiring a 
uniform dietary history through several 
enerations of animals, try Purina Laboratory 
how. See your local Purina Dealer, or write 
to our Laboratory Chow Department 
for information. 


RALSTON PURINA COMPANY 
St. Louis 2, Mo. 


KLETT 
ELECTROPHORESIS 


CUSTOM MADE 


TOOL FOR THE ANALYSIS 
OF COMPLEX COLLOID SYSTEMS, AND FOR 
THE CONTROL OF PRODUCTION OF 

PURIFIED PROTEINS, ENZYMES, HORMONES 


KLETT MANUFACTURING CO. 
179 EAST 87TH STREET 
NEW YORK, N. Y. 
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Watch for Our New Spring Books! 


Robert BACTERIOLOGY 
Buchanan Fifth Edition 


A basic text for the introductory course in Bacteriology for students in 
the sciences and allied fields, this book has been rewritten and revised to 
include important new material. An attempt has been made to put a com- 
plex subject in simple, readable language. To be published in April 


Katherine AN INTRODUCTION TO THE 
Chamberlain SCIENCE OF PHOTOGRAPHY 


Here is a book which sets forth the principles of photography and the 
underlying physics in a readable nontechnical style for students in begin- 
ning photography courses or for anyone wing to study atid on 

own. 4.75 


E. E. Stanford MAN AND THE LIVING WORLD 
Revised Edition 


This book covers the chief facts and principles of all the life sciences 
and brings out their interrelationships and their particular relationship to 
man and to the development of civilization. The book is comprehensive in 
scope and scientifically reliable. To be published in May 


Victor R. BASIC HORTICULTURE 
Gardner Revised Edition 


This outstanding text for courses in Horticulture has been revised in the 
light of recent developments and now includes nine pages of laboratory 
exercises, suited to any and all climates. Published in March, $4.75 


Arthur L. INTRODUCTORY ANIMAL HUSBANDRY 
Anderson Revised Edition 
A complete discussion of the principles of livestock production = 
marketing, with special attention to modern commercial requirements, this 


practical text for a basic course in Animal Husbandry has been revised to 
include the latest available information. To be published in May 


THE MACMILLAN COMPANY 


60 FIFTH AVENUE, NEW YORK 11, NEW YORK - 
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MACMILLAN 
] 


TECHNICAL ASSOCIATES 
PIONEER MANUFACTURERS OF RADIATION INSTRUMENTS 
3728 SAN FERNANDO ROAD, GLENDALE 4, CALIFORNIA 


Publications Received 


Data on Chemicals for Ceramic Use. Bulletin of the Na- 
tional Research Council No. 118. June 1949; The 
Composition of Milks. Icie G. Macy, Harriet Kelley, 
and Ralph Sloan. Bulletin of the National Research 
Council No. 119. Jan. 1950; Sanitary Milk and Ice 
Cream Legislation in the United States. A. C. Dahlberg 
and H. 8S. Adams. Bulletin of the National Research 
Council No. 121. July 1950. National Research Council, 
Washington, D. C. 

. . . and the Pursuit of Happiness. National Urban 
League 40th Anniversary Year Book. National Urban 
League, New York. 1950. 

Report of the South Pacific Commission for the Year 
1948. R. E. Owen, Govt. Printer, Wellington, N. Z. 
1950. 


Sugar as a Food. Sugar Information, Inc., New York. J 


1951. 

Social Science Research Council. Annual Report 1949- 
1950. Social Science Research Council, New York. 1951. 

Annual Report—1950. The Borden Company, N. Y. 1951. 

Proceedings. Invitational Conference on Testing Prob- 
lems. Educational] Testing Service, Princeton, N. J. 
1951. $1.00. 

The Helminth Parasites of Birds, III: Dicrocoeliid Tre- 
matodes from North American Birds. J. Fred Denton 
and Elon E. Byrd. Proceedings of the U. 8. National 
Museum. Vol. 101, No. 3274. Smithsonian Institution, 
GPO, Washington. 1951. 

Flora of Peru. J. Francis Macbride. Botanical Series Vol. 
XIII, No. 3. Nov. 1950; Birds of the Acary Mountains, 
Southern British Guiana. Emmet R. Blake. Fieldiana: 
Zoology Vol. 32, No. 7. Dee. 1950; Diplocaulus: A 
Study in Growth and Variation. Everett Claire Olson. 
Fieldiana: Geology Vol. 11, No. 2. Jan. 1951. Chicago 
Natura] History Museum, Chicago. 

Journal of The Franklin Institute (125th Anniversary 
Issue). Henry Butler Allen (Ed.). Vol. 251, No. 1. The 
Franklin Institute of the State of Pennsylvania, Phila- 
delphia. Jan. 1951. $1.00. 


Jackson and Genevieve Trainham (Eds.). 25¢; Cy. 
bernetics. Circular Causal, and Feedback Mechanisms 
in Biological and Social Systems. Heinz von Foerster 
(Ed.). Josiah Macy, Jr. Foundation, New York. 1950. 
$3.50. 

Medical School Grants and Finances. Part I: Conclusions 
and Recommendations. PHS Publication No. 53; Part 
II: Financial ‘Status and Needs of Medical Schools. 
PHS Pub. No. 54; Part III: Public Health Service 
Grants—Their Distribution and Impact on Medical 
Schools. PHS Publication No. 55. Federal Security 
Agency (USPHS), GPO, Washington. 1951. 

Cartas Medicas sobre la America Meridional. Paolo 
Mantegazza. Publication No. 535. Universidad Nacional 
del Tucumfn, Buenos Aires. 1949. 

Telephone Almanac for 1951. Bell Telephone System, 
New 1951. 

Sphecidae (Hymenoptera) Récoltés en Algérie et au 
Maroc par M. Kenneth M. Guichard. Jacques de Beau- 
mont. Bulletin of the British Museum (Natural His- 
tory), Entomology, Vol. I, No. 6. London. 1950. 

The Problem of Heat Injury to Dietary Protein. Na- 
tional Research Council Reprint and Circular Series 
No, 131. Food and Nutrition Board, National Research 
Council, Washington. June 1950. 50¢. 


Annual Report 1950. Tracerlab, Inc., Boston, Mass. 1951. 


Family Centered Maternity and Infant Care. Edith B.} 
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Announcement by ACADEMIC PRESS 


IN view of the ever-increasing use of physical meth- 
ods in problems of biochemistry—especially in border- 
line fields, it is intended to widen the scope of 
ARCHIVES OF BIOCHEMISTRY. In addition to 
established biochemical topics, the Editors will con- 
sider manuscripts in the fields of virus research, 
radiation effects on living matter, macromolecular 
biology and chemistry, studies of the application of 
radioactive indicators, and physics of biological sys- 
tems. 


Beginning with Volume 31, Number 1, March 
1951, the title of ARCHIVES OF BIOCHEM- 
ISTRY will be changed to 


ARCHIVES OF BIOCHEMISTRY 
AND BIOPHYSICS 


to indicate more accurately the new scope of the 
journal. The Editorial Board has also been enlarged : 
Drs. E. Newton Harvey, E. C. Porrarp, J. T. 


RANDALL, and R. W. G. Wyckorr have accepted 
our invitation to serve. 


1951, Volumes 30-34, $7.00 per volume 


Back volumes available at $10.00 per volume 


ACADEMIC PRESS Inc., Publishers 


ARCHIVES OF 


BIOCHEMISTRY AND 


BIOPHYSICS 


EDITORS: 
H. A. BarKer 


E. S. G. 
G. O. Burr 

M. L. Crosstey 
J. P. Greenstein 


E. N. Harvey 


. A. LAUFFER 

. LINDERSTROM-LANG 
M. McCay 

. NEUBERGER 


F. Norp 


C. PoLLarp 
J. T. 
H. THEORELL 
K. V. THIMANN 
C. H. WeERKMAN 
R. J. 


R. W. G. WycKkorr 


125 East 23rd Street, New York 10, N. Y. 


April 6, 1951 
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PHOTOVOLT 

Line-Operated Electronic 

MULTIPLIER-PHOTOMETER 
520-M 


For the exact measurement 
of extremely low light values 
down to 1/10,000 microlumen. 


Write for Bulletin #360 to 


PHOTOVOLT CORP. 
95 Madison Ave. New York 16, N. Y. 


the 


microscope lamp 


designed to 
the specific 
requirements 
of the clinical, 
control and 
industrial 
laboratories, 
the E&G 
LAMP 
provides 
controlled 
illumination, 
cool opera- 
tion, and 
constant, bright light 
for every application. 


854 so. street 


los angeles 17, calif. 


Meetings & Conferences 


Apr. 11-13. American Institute of Electrical Engi 
neers (Southern District). MacFadden-Deauville Hotel, 
Miami Beach. 

Apr. 14-24. Plays Schools Association (Annual). P.S. 125, 
New York. 

Apr. 15-18. Scientific Apparatus Makers Association (An. 
nual). The Greenbrier, White Sulphur Springs, W. Va 

Apr. 16-18. National Committee of the International Sei 
entific Radio Union and Professional Group on An 
tennas and Wave Propagation of the Institute of Radio 
Engineers (Spring). Washington, D. C. 

Apr. 16-18. American Society of Lubrication Engineen 
(Annual). Bellevue-Stratford Hotel, Philadelphia. 
Apr. 16-18. Union Radio Scientifique Internationale 

National Bureau of Standards, Washington, D. C. 

Apr. 18-20. National Petroleum Association. 
Cleveland, Cleveland. 

Apr. 19-21. American Philosophical Society (Annual). 
Philadelphia. 

Apr. 20-21. British Association of Physical Medicine 
London. 

Apr. 20-21. College of American Pathologists (South Cen 
tral Regional). The Shamrock, Housten, Tex. 

Apr. 20-21. Symposium on Fundamental Cancer Researe 
of the University of Texas M. D. Anderson Hospital for 
Cancer Research (Annual). The Shamrock, Houston, 
Tex. 

Apr. 20-21. Nebraska Academy of Sciences, University of 
Nebraska, Lincoln, 

Apr. 21. Biological Conference. Rhode Island State Col 
lege, Kingston. 

Apr. 21-May 6. Liége International Fair for Mines 
Metallurgy, and Mechanical and Electrical Engineer 
ing. Liége, Belgium. 

Apr. 22-26. American Ceramic Society. Palmer House, 
Chicago. 

April 22-27. Navy Industrial Health Conference. Chal 
fonte-Haddon Hall, Atlantic City. 

Apr. 23-24, Industrial Accident Prevention Association 
(Annual). Royal York Hotel, Toronto. 

Apr. 23-25. National Academy of Sciences. Washingto 
D. C. 

Apr. 24-25. American Venereal Disease Association and 
National Institutes of Health Symposium on Advances 
in Luetic Control. Federal Security Building, Washing- 
ton, D. C. 

Apr. 23-27. Health Congress. Southport, Eng. 

Apr. 26-28. American Physical Society, Division of Higl 
Polymer Physics. Washington, D. C. 

Apr. 27-28. National Speleological Society (Annual). 
Charleston, W. Va. 

Apr. 27-28. Midwestern Psychological Association. The 
Drake, Chicago. 

Apr. 27-28. Georgia Academy of Science, Earth Science 
Division. University of Georgia, Athens. 

Apr. 27-28. West Virginia Academy of Science (Annual). 
Marshall College, Huntington. 

Apr. 27-28. Western Psychological Association. San Jose 
State College, San Jose, Cal. 

Apr. 28. American Psychosomatic Society (Annual). Chal: 
fonte-Haddon Hall, Atlantic City. 

Apr. 29-May 3. American Association for the Advance 
ment of Science (Southwestern Division). El Paso. 
Apr. 29—May 3. Federation of American Societies for Ex 

perimental Biology (Annual). Cleveland. 
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ances 32,000 foremost scientists 
shing: 
in the leading 
edcational institutions 
Hig research foundations 
nual). and industrial laboratories 
muff for LESS THAN 1/5th OF A CENT 
per scientist reached. 
cienee 
Your sales message in an ad this size costs only $62.50 at 
the one-time rate—less for multiple insertions. And the re- 
nual). sults !—well, here’s what one of the many satisfied advertisers 
in SCIENCE has to say... 
“SCIENCE bl. 
1 Jose medium. thru SCIENCE 
has been the backbone of our success in this fide ” 
Chal: the of SCIENCE in 
your et, Sales, and P nd your “Co; 
—or if further information is desired write for Bite 't Card 
vance No. 27B. 
80. 
or Ex SCIENCE @ 1515 Mass. Ave., N.W., Wash. 5, D.C. 


Automatic Tidal Volume Recorder 
Peck—Waller 


Res 


Relieves investigator of constant supervision. . - 

tory rates of 2 per minute, tidal volume of cc 
cc can be recorded. 

WRITE: 


Phipps & Bird Inc. 


P. O. Box 2-V—Richmond 5, Va. 


COMBUSTION 


ow! 20-26 N. Moore St., N. Y. 13, N. Y.! 


news | Please send me LABITEMS (s) 
graphs of more than i 1 
50 new products. Firm 1 
and articles of tech- | H 
nical and general in- | i 
terest. We'd like = z 

to have a copy: we = oh one___State_____ | 
think you'll find it : Tile. 


interesting reading. 4 


Paper Partition 


CHROMATOGRAPHY 
Equipment 


Cabinets, 
Cylinders G Racks, 
Miscellaneous 
Accessory Equipment 
Specially Designed 
for Paper Partition 
Chromatographic 
Analysis 


CHROMATOCAB 
Model B250 


© Write for Descriptive Brochure 


BERKELEY CHROMATOGRAPHY DIV. 


UNIVERSITY APPARATUS COMPANY 
Dept. H ® 2229 McGee Avenue ® Berkeley 3, Calif. 


April 6, 1951 
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PERSONNEL PLACEMENT 


YOUR ad here reaches over 32,000 foremost scientists 
i leading educational institutions, industrial 
laboratories, and research foundations in the U. S. 
and 76 foreign countries—at a very low cost 


CLASSIFIED: 15¢ per word, minimum charge $3.00. Use 
of Box Number counts as 10 additional words. 
DISPLAY: $17.50 per inch, no charge for Box Number. 


Correct payment to SCIENCE must accompany all ads. 
Insertion usually made 2 or 3 weeks after receipt of ad. 


| POSITIONS OPEN | 


Librarian with background in science and technology for Milwau- 
kee Public Library. Beginnin, ey $4406 advancing to $5006 
y 


in pharmaceutical manufacturing to take charge of penicillin and } 


and liquids for west coast firm. Salary open depending on qualif- 
SCIENCE . 1515 Mass. Ave., N\W., Wash. 5, D. C. cations. Box 473, SCIENCE. i 

Positions Open: i 
| POSITIONS WANTED | (a) Physician of outstanding qualifications in antibiotics or, im 


A.B. (Chemistry), M.S. (Biochemistry), Ph.D. (Organic Chem- 
istry) ; three years’ teaching experience ; seven years, senior chemist 
and production superintendent in industry; five years, director of 


research, pharmaceutical company; for further information, please 
write Burneice Larson, Science Division, Medical Bureau, Palm- 
olive Building, Chicago. x 


Bacteriologist, B.S., M.S. Male. Age 27. Engaged at present in 
teaching and virus research. Excellent background. Good refer- 
ences. ) S. =F position in sales, industry, research, or teaching in 
Southwest—West. Box 475, SCIENCE. x 


Bacteriologist, Ph.D. Male. Dairy manufacturing, Biochemistry 


background. Two years industrial and research experience. Box 
477, SCIENCE. 


Geologist, Ph.D. 2 years teaching experience in Physical Geology, 
Mineralogy, Petrology, and_ Structural. Desires teaching position 
with research opportunity. Box 480, SCIENCE. x 


Mycologist; Ph.D. 1951. Teaching midwest or West. Veteran. 


Minors bacteriology, zoology. Industrial experience. Box 481, 
SCIENCE. 


Parasitologist, _Ph.D. Publications in parasitic physiology, tax- 
onomy, epidemiology. Available June. Box 455, SCIENCE. 6/13 


Physicist: Professor (Ph.D.) and Head of Physics Department of 
midwestern state university (about two thousand students) desires 
to make a new connection with a university whose research facili- 
ties are more ample than are possible in the present connection. 
Interests in both theoretical and empirical Physics (e.g. relativity 
theory ; electromagnetics ; microwave electronics; ion accelerators). 
Prefers a university in or near a metropolitan center. Headship of 


department not a necessary condition in contemplated change. Box 
465, SCIENCE. 


Physicist, Ph.D. Age 47, experience: solid state secondary emis- 
sion, atomic spectroscopy, 10 years teaching undergraduate and 


per annum. Maximum age 45. App City Service Commission, |% 
City Hall, Milwaukee, for information and application. X 
Pharmacist: California or New York Registration with experience l 4 


fectious diseases; important position; research department, phar 
macetical company. (b) Physician qualified in Physiology or Phar. 
macology; preferably teaching experience; association with group 
of consultants. (c) Physiologist, and 
ist; rheumatic fever, allergy and pediatric research; large, teac 
ing hospital; university medical center; Midwest. (d) Chemist or 
Chemical Engineer with industrial research experience, preferably 
in battery field; challenging opportunity in industry; New Eng. 
land. (e) Bacteriologist (Ph.D.) or Zoologist (Ph.D.); depart- 
ment of biological sciences, one of leading universities; Midwest 
(f) Anatomist, Ph.D. or M.D.; instructorship or associate pro 
fessorship; university medical school; Midwest. (g) Biochemist, 
h.D., with experience in bacteriology; research department, bio § 
logical manufacturing company; ast. S4—-1 Science Division, j 
Medical Bureau (Burneice Larson, Director), Palmolive Building, 
Chicago. 


| 


Teaching Fellowships: open to women with physics major. $900 5 
with tuition remitted. Apply to Physics Department, Smith College, 4 
Northampton, Massachusetts. X 


Zoologist, assistant professor, women’s small liberal arts college, 
East. Box 482, SCIENCE. X 


Zoologist—Assistant professorship; Comparative Anatomy or Em- 
bryology; Ornithology desirable as second field. Ph.D. required. 
Apply John L. Buys, St. Lawrence University, Canton, New You 


The MARKET PLACE 


Gravate _desires position in industry or university. Box 478 8 
SCIENCE: X | BOOKS = 
psier-edinor qualified in science-medicine to handle any type 

em. Fulltime organizational position. Box 4 Send us your Lists of tf 


Zoologist: Ph.D. Teaching position. General. Invertebrate. Publi- 
cations. Midwest preferred. Available June. Box 454, SCIENCE. 
6/13 


| POSITIONS OPEN | 


Agricultural Chemicals. Established chemical manufacturer is look- 
ing for Organic Ph.D. to develop field information for guidance of 
expanding pesticide research program. Would be based at lab- 
oratory in East but spend at least half-time following work at 
Experiment Stations and contacting users with large staff of en- 
tomologically-trained salesmen. Box 479, SCIENCE. R4/20 


Aquatic yf Extension Agent, qualifications: Master’s Degree 
in Biology and one year’s experience in related work. Typing and 
teaching experience desirable. For details write to the D 


irector, 
Virginia Fisheries Laboratory, Gloucester Point, Virginia. 4/6 
Assistant Pathologist: starting immediately—500 bed general hos- 


pital affiliated with State University Medical School. rite: Di- 
rector, Laboratories, Maimonides Hospital of Brooklyn, 4802 Tenth 
Avenue, Brooklyn 19, New York. 


Graduate Fellowships—for M.A. in bacteriology, teaching or re- 
search. Excellent facilities, $1000-1110. Write Bacteriology, Miami 
University, Oxford, Ohio. x 


SCIENTIFIC BOOKS AND PERIODICALS 
which you have for sale. 
Complete libraries; sets and runs; and single titles are wanted. 
lso please send us your want lists. _— 


STECHERT-HAFNER, INC., 31 East 10th Street, New York ! 


Your sets and files of scientific journals 
are needed by our library and institutional customers. Please send 
us lists and description of periodical files you are willing to sell 
at high market prices. Write Dept. A3S j. S. CANNER, INC, 

Boston 19, Massachusetts 


WANTED TO PURCHASE: 

SCIENTIFIC PERIODICALS 
Sets and runs, foreign and d ti 
SCIENTIFIC BOOKS 
Entire libraries and smaller collections 


WALTER JOHNSON 
125 East 23rd Street, New York 10, N. Y. 


BACK NUMBER PERIODICALS — Bought and Sold 


@ Tell us what you want!—What have you to offer? 
Abrahams Magazine Service DEPT. P, 56 E. 13th ST. 
Established 1889 NEW YORK 3, N. Y. 
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—The MARKET PLACE 


For Rates and Information see page 21, March 23d issue. 


PROFESSIONAL SERVICES | 


| SUPPLIES AND EQUIPMENT | 


Since 1885 


RELIABLE and 
DISCRIMINATING 
and COLLEGE 
SERVICE 
to Colleges and Universities of 
the Nation and their Personnel. 
v MEMBER NA TA 


25 E. Jackson Blvd., Chicago 4, Illinois 


SPECIAL GLASS APPARATUS 
Our glass blowing department is available for special 
scientific and technical glass apparatus made to 
specifications and drawings. Inquiries invited. 
Estimates furnished. 


MACHLETT 50 


218 East 23rd St. ork 10, N. 


Universities and Colleges throughout 
the —- my continue their 


in the different 
fields Science. Lin 
range from instructorships to s 
of ts. 


AMERICAN 
COLLEGE 
BUREAU 


28 E. Jackson Blvd. 
Chicago 4, tl. 


Our service is nation-wide. 


SUPPLIES AND EQUIPMENT | 


“Your animal is half the experiment” 


SWISS ALBINO MICE— 
ALBINO -W RATS 


P. O. BOX 331 
albino farms BANK, N. J. 


STAINS 


STARKMAN Biological Laboratory © 75! Bloor St.. W- 


MICROSCOPISTS! 


If you are not already using Shillaber’s Immersion Oil for 
your immersion objectives, send $1 for packet (1 oz. Grade 
A, Low Viscosity; 1 oz. Grade B, High Viscosity). Non- 
drying, Inert, Low Fluoresence; and other advantages over 
cedarwood oil. 4 ozs. $1.50; 16 ozs. $4.00. 


Order direct or through your dealer. 


R. P. Cargille (Dept. S) 8, 


White SWISS Mice 20c = 


Rabbits, Cavies, White Rats, Ducks, Pigeons, Hamsters 
Write + J. E. STOCKER + Ramsey, N. J. 


PARASITOLOGICAL PREPARATIONS 
@ high quality — low priced. Write for catalog 
TROPICAL BIOLOGICALS @ P.O. Box 2227, San Juan, Puerto Rico. 


ILLUMINATORS 
by LINDLY 


Brilliant, voriable intensity 
illumination gil-purpose lamps for laboratory, 
research and industry. 80 HERRICKS RD. 


LINDLY & CO. mineoua, Nn. 
LABORATORY ANIMALS 


. Clean healthy well-fed animals. 
Guaranteed suitable for your needs. 


Reasonably priced—Dependable service 


foremost in 
MICROSCOPE LAMPS 


bocs 
CATS 
MICE 


JOHN C. 


RATS RABBITS 
PIGEONS HAMSTERS 
POULTRY GUINEA PIGS 


LANDIS + Hagerstown, Md. 


: AMINO ACIDS e BIOC 
PR. ASSAY MEDIA 
. M. CHEMICAL COMPANY, LTD. 
144 North oe Avenue Los Angeles 48, California 


All Amino Acids (natural, synthetic, unnatural), 
Rare Sugars, Biochemical Products, Reagents, New Pharma- 
ceuticals in stock. Write or phone PLaza 7-8171 for complete 
price list. 


BIOS LABORATORIES, INC, Wot ooh Serest, 


FREE CATALOG No. 677.. 


Lists more than 300 items for Research — 
Biological, Microbiological, Bacterioiogical, 
Biochemical, Nutritional. Write 
GBI 72 LABORATORY PARK 

CHAGRIN FALLS, OHIO 


April 6, 1951 


SPRAGUE-DAWLEY, INC. 


Pioneers in development of the 
standard laboratory rat 


Box 2071 + Madison 5, Wisconsin * Phone 36134 
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Bring your set of AAAS DIRECTORIES 
up-to-date with the NEW 


CENTENARY SUPPLEMENT 


| 
6 x 9 in., clothbound, 392 pages—$5.50; to AAAS members for prepaid orders—$4.% 


Combination offer: 


If you don’t already have a copy of the AAAS PROCEEDINGS AND DIRECTORY 
OF MEMBERS 1940-1948, take advantage of this special combination offer— 


AAAS PROCEEDINGS AND DIRECTORY OF MEMBERS 1940-4 
6x9, clothbound, 1218 pages, October 194 
and the NEW 


CENTENARY SUPPLEMENT—Both volumes in one order—$10.5 
Price to AAAS members for prepaid orders—$8.5)| 


Here’s what you receive: 


© A general directory giving the usual biographical sketch of each of the 13,000 scientists wh 
joined the AAAS in 1948. Information including addresses as of June 1950, year of birth, highes! 
degree and institution, specialty and professional connection, year of membership ani 
fellowship, and sectional affiliation. 


A geographical index giving these names arranged by countries, states, cities, indicating field ¢ 
interest. 


Detailed information on the 1948 meetings and officers. 
Another 40,000 names in the 1940-1948 volume, published October 1948. 


Preceding the Directory of Members in the 1940-48 volume is a history of the Association from 
its founding in 1848 to 1948, and a summary of the organization, objects, classes of 


8 of bers, dues, journals, on. etc., of each of the 203 societies that were affiliated 
and ensoclated with the AAAS in 1 


The combined volumes offer an invaluable directory and a compact survey of organized 
American science from its earliest days to the present time . . . making 


AAAS PUBLICATIONS © 1515 Mass. Ave., N.W., Washington 5, D.C. 


Enclosed is $ Please accept my order for: 
(0 COMBINATION OFFER ( CENTENARY SUPPLEMENT only 


Science, Vol. 


| 
bert 
e 
° 
— 
addition to your library. 
NOW 
ORDER 
By Please Print 
STREET 
8-4-6 
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ELECTROPHORESIS 
ADDARATUS 


A Complete Electrophoresis 
and Schlieren Laboratory: 


Built-in regulated and stabilized power supply 
... no “B” batteries. 


sts whe Integral refrigeration system . . . no ice cubes. 

hip aniy Internal rapid dialysis facilities. .no addi- 
tional refrigerator. 

field 
Base for sturdy support . . . no special table or Apparatus Constants 
=_— Physical Dimensions—Base unit, 24 x 18 x 13 
All optics in air-conditioned space . . . no drying inches; over-all height, 4634 inches. 

a agents. Optical Path Length—90 inches. 

affiliate: Cells available for adsorption, diffusion, and Screen Size—3% x 4% inches (standard cut film). 
macro-preparative work. 

ganized Magi n—2. 

tandin 


Price of the Aminco Portable Electrophoresis Apparatus, Temperature Control—pluc-minus 002°C. 


ready to plug in, and complete with cell, holder, and 
accessories required for immediate operation . . . $3000, 
F.O.B. Silver Spring, Md. 


Current Range—1-30 milliamperes. 
A.C. Ripple—less than 0.03% of total current. 


An unretouched dia- 
gram, actual size, of 
pathological human 


i} 
Hi 
AMERICAN INSTRUMENT CO., INC. - Silver Spring, 
Vol. 11 


.. Keep Your & SPENCER Instruments 
Functioning Like NEW with My) 


Customer Service 


AO Spencer Microscopes and Instruments have been 
designed and built in the U. S. A. for over 100 years. 
Hundreds of thousands are in use all over the world to- 
day, capably carrying out the purpose for which they 
were originally designed. Heavy wear and damage each 
year take their toll of these useful and valuable instru- 
ments. Proper maintenance will however extend their 


useful life almost indefinitely. 


American Optical Company’s Customer Service De- 
partment has been newly organized to give you rapid, 
expert, and efficient reconditioning service on AO 
SPENCER Instruments, optical components, and micro- 
tome knives. 


AO SPENCER Branch Offices are always glad to be 
of help and assistance to you. Why not call the one 
located nearest to you for guidance in packing your in- 
struments for shipment to the factory. Upon receipt of 

your instruments, quotations will 

gladly be furnished. Take advantage 

of this factory service where only factory trained work- 

men do the work with tools and machinery designed 

especially for this purpose. For further information 
write Dept. R1. 


INSTRUMENT DIVISION e BUFFALO 15, NEW YORK 


Branch Offices * New York Chicago SanFrancisco Washington 
Boston Los Angeles Dallas Columbus St. Louis 
Philadelphia Atlanta Pittsburgh Minneapolis 


4 
= 
Ca = 3 

aa 
- 

{ 

American ptical 

a 


